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SuRGERY we begin the eighth year of our editorship. 

It does not seem that long ago when we, a raw 
neophyte, took upon ourself this task, at Mr. Hoeber’s 
suggestion. Although we had had experience in various 
psuedo-literary roles, ranging from newspaper reporter to a 
writer of fiction, it has remained a mystery why Mr. Hoeber 
suddenly wished the job on us. We’ve sought the “answer” 
many times but always in vain. We doubt if he can answer 
it himself. But it is the JouRNAL we wish to discuss. 

Since January, 1928, all of us have been through the 
fat and the lean. Perhaps 1928 and 1929 were just the years 
to give impetus to a publication. When we began our duties 
there were few manuscripts on file for publication and the 
circulation had remained stationary for some time. For 
four or five years we have been through the worst economic 
times in the history of living man. Yet today our files are 
filled with material of a high order of merit. There has been 
a decline in all business, and the circulation of all periodi- 
cals, professional and non-professional in character, has 
fallen off. But our circulation is over 200 per cent of what 
It was in 1928, and for the past six months old subscribers 
have been returning and new ones have been added. We 
hope it is a portent of returning good times. 

In 1928 the Journal published about a hundred pages of 
reading matter monthly. Today we offer our readers about 
two hundred pages and it has happened that often for several 
months running each issue exceeded two hundred and fifty 
pages. Special numbers have been double the usual size. 

Several numbers have been outstanding: the Spinal 
Anesthesia, the Minor Surgery, and the Forensic Medicine 
numbers are examples. During the past seven years four 
monographs, now offered in book form, were added to the 
regular table of contents. These books are: Livingston: 
Clinical Study of the Abdominal Cavity and Peritoneum; 
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Cutting: Principles of Preoperative and 
Postoperative Treatment; Pollock & Davis: 
Peripheral Nerve Injuries; and Mclver: 
Acute Intestinal Obstruction. 

Nearly every surgeon of our country 
of recognized ability has contributed to 
our pages, and many young men who since 
have earned a deserved reputation sub- 
mitted their early scientific offerings to 
this office. 

For all of this we claim and would 
accept but little credit. Those in the pub- 
lisher’s office have been the real forces 
behind the scenes. Without their sage 
advice and experience we would have gone 
astray many times. And many of the 
gentlemen on our editorial board have 
been active and ever ready with criticism, 
suggestions and real help. We name but a 
few of these gentlemen: Walter Alvarez, 
W. B. Coley, Elliott C. Cutler, Emil 
Goetsch, C. Gordon Heyd, John E. Jenn- 
ings, Arthur Krida, Urban Maes, Rudolph 
Matas, Clarence O’Crowley, Robert L. 
Payne, Thomas J. Kirwin and George W. 
Swift. We would have them know the depth 
and sincerity of our appreciation for their 
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many valuable acts. 

1935 looms bright. We have excellent 
material for the forthcoming numbers. 
Important articles have been received 
and will be given early publication. In 
addition to the usual articles, we shall 
publish a cancer symposium, and Dr. 
Edward Livingston is arranging a series 
of articles on the modern method of sur- 
gical treatment of various well-known 
conditions which call for surgical care. 
The last program of the Southern Surgical 
Association is replete with unusually in- 
teresting titles. They will appear in the 
May and June numbers. Dr. Martland 
will continue to edit the Forensic Medicine 
section, a new and valuable part of the 
journal. 

To the many who have written us criti- 
cising or praising the journal, or who have 
offered suggestions, many of which we 
gladly adopted, we express our thanks. 
From the thousands of our subscribers we 
ask for criticism and support, and to all 
of them we wish a happy and prosperous 
New Year. 


We 
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SYMPOSIUM ON THE TREATMENT OF 
PRIMARY MALIGNANT BONE TUMORS* 


THE MEMORIAL HOSPITAL CONFERENCE ON 
THE TREATMENT OF BONE SARCOMA 


E. A. CopMAN, M.D., F.A.C.S., CHAIRMAN 


BOSTON 


S chairman of the meeting I have 
made an attempt to summarize 
each of the papers presented, for the 

benefit of the general surgeon or roentgen- 
ologist who is not interested in the detailed 
study of these cases but who occasionally 
must bear the responsibility of deciding for 
the patient as to what form of treatment 
is to be employed. 

There were no new forms of treatment 
suggested. The discussion in the main 
centered on the relative value of treatment 
by radiation or by Coley’s toxins. 

It was pretty generally agreed, as it 
has been at similar conferences in the past, 
that amputation was indicated and offered 
a reasonable hope in all early cases of 
definite sarcoma occurring in the long 
bones as soon as the diagnosis could be 
made with reasonable certainty. In individ- 
ual cases there always comes up the ques- 
tion of preoperative and postoperative 
use of the x-ray or the toxins or the com- 
bination of both in addition to the surgical 
side of the question. 


DR. MEYERDING’S PAPER 


At the present writing Dr. Meyerding’s 
paper has not been handed in. Its chief 
points, as read at the meeting, consisted 
in the high percentage of cures of osteogenic 
sarcoma obtained at the Mayo Clinic, 
namely 16 per cent. He stated that when- 
ever possible the Coley’s toxins were used 
postoperatively. Although few, if any, of 
the cases have been registered, for the 


Mayo Clinic prefers to stand on its own 
pathologic feet, such a pronouncement 
from that Clinic cannot be ignored. Figures 
are not available to show in detail just 
how many of the cures were also treated 
with Coley’s toxins, but his statement 
would leave the world to assume that the 
combination of amputation plus the toxin 
is more effective than either amputation 
alone or amputation plus radiation. It is 
to be hoped that Dr. Meyerding will 
register at least the cured cases so that 
other pathologists may have the opportu- 
nity to agree or disagree with the diagnoses. 
The Mayo Clinic has an opportunity of 
making a real contribution from their 
series because the cases could undoubtedly 
be divided into two classes: those in which, 
following amputation, the toxins were or 
were not used. 


DR. BLOODGOOD’S PAPER 


Dr. Bloodgood’s paper, considerably 
modified from the remarks which he made 
at the meeting more informally, is interest- 
ing as his papers usually are, for they are 
generally founded on practical clinical 
experience. Contrary to the sense of the 
rest of the meeting, his impression of 
the value of preoperative radiation seems 
to be mounting. Curiously enough, his 
contention is not so much on the value of 
radiation as a curative agent, but because, 
in certain cases, it has prevented surgeons 
(including himself) from making errors in 
the way of unnecessary operations. In 


* Presented at the Memorial'Hospital, N. Y., May 25, 1934. 
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other words, he appears to think that 
enough limbs will be saved from surgical 
sacrifice due to erroneous diagnosis, to 
justify the loss of a few from too prompt 
and radical procedures. His paper is 
chiefly a series of case reports to illustrate 
his experience from this point of view. 
His evidence however does not seem 
convincing to the Chairman. 


DR. BRADLEY COLEY’S PAPER 


This brief paper was probably the most 
important read at the meeting for it 
answered a question which every surgeon 
and roentgenologist is asking, namely: 
“Does irradiation really offer enough hope 
to justify the attempt to save the limb 
in operable cases.”’ In answer, is given the 
experience of the Memorial Hospital Staff 
for the last decade. 

In the discussion, even Dr. Ewing, whose 
convictions had made this large series of 
experiments possible, admitted that the 
cold facts had been stated. However, he 
pointed out that surgery had been on trial 
for a hundred years and more, while radio- 
therapy was still in its infancy and we had 
not yet learned to take full advantage of its 
powers. 

The details of this paper will be of 
interest to radiologists, for it gives enough 
data as to the technique used, to convince 
anyone that a fair trial has been given both 
to radium and to the x-ray. One gets the 
impression that the results of radiation, 
even when used as a palliative and pro- 
crastinating agent, in cases of bone tumor 
have been on the whole disappointing to all 
the members of the staff. Yet in a few cases 
remarkable temporary improvement en- 
courages the belief that some day we may 
use these agents more effectively. 


DR. W. B. COLEY’S PAPER 


This paper will give great satisfaction 
to Dr. Coley’s many friends who have 
admired for years his courageous, tireless 
fight to overcome the skepticism of his 
colleagues. It seems to me to be beyond a 
doubt that he has convincing evidence to 
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show that the mixed toxins are of value in 
the treatment of sarcoma, and especially 
in the type now called Ewing’s sarcoma, 
with which his paper deals. His 6 registered 
cases of five-year cures are alone enough 
to sustain his argument. He has also 
presented others, which is the opinion of 
the Registry Committee are more doubtful, 
although admittedly remarkable cases. 
It would be quite unfair to discard as 
valueless the many other cases which he 
has cited from his past experience, merely 
because they do not fulfill the rather 
strict requirements of the Registry. Some 
of them are supported by the opinions of 
eminent pathologists under the term 
“round cell sarcoma,” a term which in- 
cluded these cases before they were ac- 
curately defined by Ewing in 1921. 

It seems to me that the six conclusions 
with which he terminates his paper are 
justified scientifically. What doubt re- 
mains is not of the fact of cures but of the 
share which should be attributed to toxins 
or to a radiation in those cured cases in 
which both agents have been used. It seems 
to me that the balance favors the toxins. 
Dr. Bradley Coley’s paper leaves very 
scant evidence in favor of radiation and 
in a negative way sustains his father’s 
conclusions. 

Just as it has seemed quite justifiable for 
the Memorial Hospital during the last 
decade to test out the value of the radiation 
alone in inoperable cases or in patients 
opposed to operation, so it seems even more 
indicated that some great clinic should try 
out Coley’s toxins during the next decade. 
Unquestionably they produce a profound 
constitutional effect, and their administra- 
tion is followed by a marked increase in 
the production of lymphocytes. It may 
be that the activity of the lymphocytes 
accounts for the occasional miracle which 
follows this treatment. It is time for some 
great hospital to apply its laboratory 
resources to the wholly justifiable and 
distinctly hopeful purpose of giving this 
treatment a fair trial under favorable 
conditions. Certainly in cases of Ewing’s 
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sarcoma, one would feel hardly justified 
in not recommending the use of the toxins. 
The question of whether to also give radia- 
tion is the difficult one. Dr. Coley quite 
logically suggests that the combination of 
the two may be a bad one, for the rapid 
destruction caused by irradiation may open 
up channels for further invasion. Radiation 
in small amounts stimulates lymphocytosis, 
and its use in this way was advocated in 
1818 for the treatment of malignant tumors, 
by James B. Murphy of the Rockefeller 
Institute, after some very convincing 
experimental work on animals. Large 
amounts of radiation may, on the con- 
trary, destroy the lymphocytes whose 
formation it at first stimulates. A series of 
cases treated by the toxins without the 
concomitant use of radiation, in which the 
blood reactions were carefully followed, 
might prove of great value. There must 
have been many, many cases in the past 
treated by these toxins on the hit or miss 
principle by the family doctor, without 
careful study, such as is possible in the 
modern clinic. Yet under these disadvan- 
tageous circumstances occasional miracles 
have occurred, and in Coley’s own undis- 
couraged hand these miracles have not 
been infrequent, especially in the type of 
tumor to which his paper is devoted. 

One sentence of Dr. Coley’s, I am sure 
all who took part in the Conference will 
heartily agree should be a rule. In regard to 
biopsy he says that, “It should be per- 
formed only by the surgeon who is to 
have the subsequent care of the patient, 
and who is prepared to carry out the 
best method of treatment as determined by 
the biopsy.” 


DR. EWING’S PAPER 


This brief communication is very charac- 
teristic of its author. In the main it Is a 
clear expression of conservative opinion, 
but as usual it is enlivened with aggressive 
and provocative statements, that challenge 
criticism which could only be made valid 
through some real study or action. He 
says, “For these reasons I venture to urge 
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that every case of persistent unexplained 
pain in the bone should be regarded 
provisionally as sarcoma and treated by 
radiation.” 

Here speaks the stimulating teacher, 
rather than the practicing doctor, who will 
say, “People won’t stand for that sort 
of thing; I have seen many patients with 
pains in their bones, but only two who had 
sarcoma, since I have been in practice.” 
The teacher would reply, “Well, those 
two had persistent pain in one bone, not 

vague pain in many bones, didn’t they? 
And you put off doing anything, even 
taking x-rays for weeks, didn’t you? 
And it was too late then, wasn’t it?”’ And 
the doctor would answer, “I only waited 
until the pain came ‘persistent.’’ 

It is needless to try to abstract this 
brief paper, every word of which should 
be read by all roentgenologists and by all 
surgeons. It is largely a confession of the 
weakness of pathologic opinion based on 
microscopic evidence alone. His eight 
points which indicate common sources of 
error should be posted in every operating 
room and in every pathologic laboratory. 
Only a great pathologist can afford to 
be so frank, for he is at the same time 
condemning the popular operator who 
relies on a hasty biopsy, who “invariably 
(also) forms a habit of hasty review of 
the clinical and radiological evidence, 
and thus a vicious circle is established.” 


DR. SIMMONS’ PAPER 


Should the general surgeon or roent- 
genologist wish to read one paper which 
gives a clear, succinct statement of our 
present-day knowledge of the diagnosis 
of bone tumors, he will find what he desires 
in Dr. Simmons’ paper. There are few 
wasted words or sentences and the whole 
paper is a list of facts with an occasional 
statement of the author’s opinions on 
mooted questions. The audience listened 
attentively to this paper and no one 
ventured to criticize it, nor can the 
chairman now point to errors in the 
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statements of facts or seriously disagree 
with any statement of opinion. 

There is one important statement which 
is twice repeated and literally true, but 
which, to me, seems deceptive, namely: 
“There is no case of osteogenic sarcoma 
in the Registry, accepted by the Com- 
mittee as such, that has been cured by 
this method of treatment [toxins] alone.” 

One should take heed not to confuse 
this statement with Coley’s concerning 
Reg. No. 183, a case which the latter 
considers one of osteogenic sarcoma, and 
states that it is so considered by the 
Registry Committee. In this case no 
amputation was performed and the patient 
was cured by the combined use of heavy 
doses of radium and carefully conducted 
administration of the toxins. The specimen 
removed at biopsy convinced many of 
the Committee that the case was one of 
malignant disease, although the specimen 
was also largely inflammatory histologi- 
cally. The case certainly could not be a 
typical osteogenic sarcoma, and it seems 
to the writer too atypical to be so classed. 
Nevertheless it is one of Coley’s authentic 
miracles, and cannot be laid aside, whether 
one attributes the cure to the radium or 
to the toxin. One should also take heed 
not to confuse this statement with the 
6 cases which Coley has registered of 
Ewing’s sarcoma. While amputation was 
performed in these, in several there were 
evident metastases, and these metastases 
were cured. The amputations therefore 
cannot be logically credited with the 
cures. 

Dr. Simmons states that the toxins are 
not used at the Huntington Memorial 
Hospital. It seems reasonable that in the 
future this method of treatment might be 
offered the patients at the Massachusettes 
Hospital and at the Collis P. Huntington 
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Memorial Hospital, particularly to those 
who have the form of sarcoma described 
by Ewing and considered so carefully in 
Dr. W. B. Coley’s paper. 

Dr. Simmons advanced the only impor- 
tant new suggestion which was presented 
at the Conference, and that concerns the 
observation of the phosphatase content of 
the blood in cases of sarcoma. This portion 
of this paper should be read by everyone 
who is sincerely interested in the study 
of bone tumors, although the value of the 
determination in diagnosis and in the 
detection of metastases before they can 
be clinically or radiographically deter- 
mined, has not yet reached a stage in 
which it can be stated that the phosphatase 
content of the blood should be obtained 
in every case of bone tumor. The fact that 
this test is suggested by Dr. Simmons 
whose record is one of sound conservatism 
makes it a more than usually significant 
prospect. 


DR. CROWELL’S PAPER 


At the Conference Dr. Crowell passed 
about a little booklet in which he had 
arranged abstracts of the cases of osteo- 
genic sarcoma which the Registry carries 
as five-year cures. This little booklet 
speaks for itself and is further explained 
in Dr. Crowell’s brief paper, which is 
one of those fundamental contributions 
that require much painstaking work, and 
in the end can be stated briefly and clearly. 
As is the case with definite recorded facts 
in general, our minds readily turn away 
to the more interesting and spectacular 
observations in which there is mystery. 
To the father or mother of a child with 
osteogenic sarcoma these facts collected 
and arranged by Dr. Crowell will represent 
real hope. 


ENDOTHELIAL MYELOMA OR EWING’S SARCOMA 


WituiaM B. M.D., F.A.C.S. 


NEW 


HILE many of the earlier writers 

W discussed endothelioma or endo- 

thelial myeloma, Ewing was the 

first, in 1921, to give an accurate histologi- 

cal and clinical description of these tumors, 

and to point out that they merit a distinct 

classification and possibly a different form 

of treatment. In a paper read before the 

New York Pathological Society in 1924, 
he stated: 


We have not the slightest conception of how 
or why the tumors develop. The febrile period 
in the beginning strongly suggests that an 
infectious agent may be connected with it, as 
it is probably connected with lymphosarcoma. 
I still remain of the opinion that this is a 
specific disease of bone. With a lack of evidence 
of some other origin and nature of the tumor 
it seems best to retain the designation of 
endothelial myeloma. 


While a discussion of the etiology of 
endothelial myeloma would lead one into 
the difficult and obscure field of the 
etiology of malignant tumors in general, 
I should like to state that, in my opinion, 
these tumors have many features that 
point very strongly to an extrinsic or 
microbic cause, namely, (1) their frequent 
association with antecedent local trauma, 
(2) their close similarity to osteomyelitis 
both clinically and roentgenologically; fur- 
thermore, the histological picture often 
simulates one of chronic osteitis or osteo- 
myelitis; and (3) their frequent associa- 
tion with rise of temperature (101° to 
104°F.). 

In my opinion it is an error to regard the 
various types of bone sarcoma as different 
and independent diseases. In proof of this 
I would cite the results of a series of 
experiments carried out by Dr. Richard 


YORK 


F. Berg, holder of the Gibney Memorial 
Fellowship, 1930, at the laboratory of the 
Hospital for Ruptured and Crippled:' 
With some dried endothelial myeloma 
chicken virus which I obtained from 
Dr. W. E. Gye of London, Berg injected 
the marrow of the tibia of week-old Rhode 
Island Red chicks. The first tumors pro- 
duced were typical endotheliomas. This 
had been done before by Connor of San 
Francisco. Berg then inoculated a further 
series of chicks with fresh tumor material, 
and produced five different varieties of 
bone sarcoma corresponding closely to 
the varieties of bone sarcoma found in 
man, namely, endothelial myeloma, plasma 
cell myeloma, osteogenic; sarcoma, giant 
cell tumor, and one epithelial tumor. 
The diagnosis of these tumors was con- 
firmed by a number of leading pathologists. 

While Ewing originally regarded endo- 
thelial myeloma as of medullary origin, 
and hence gave it that name, in recent 
years he has been less certain on this point. 
The present trend of opinion is away 
from the medullary origin. A most impor- 
tant contribution to the histogenesis of 
this tumor has recently been made by De 
Santo, Assistant Pathologist of Bellevue 
Hospital. He believes that the tumor 
originates spontaneously from the endo- 
thelium of lymph vessels since “a direct 
continuity is established between seem- 
ingly normal though dilated lymph spaces 
in the haversian canals and the abnormal 
ones in the subperiosteal and medullary 
zones.”’ De Santo holds that the process 
represents either a conversion of normal 
endothelium along the channels of origin 
into endothelial tumor cells or a diffuse 
overgrowth of endothelial tumor cells or 


both. 
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My clinical experience based on an 
observation of a considerable number of 
cases seen in the early stages of the disease 
inclines me to believe that DeSanto’s theory 
is probably correct. He maintains that 
these tumors never originate in the bone 
marrow, for the reason that there are no 
lymphatics in the bone marrow. In many 
of my own cases seen in the early stages, 
the clinical evidence points to a sub- 
periosteal origin, and distinctly against a 
bone-marrow origin. 

In a number of cases, in order to make 
a positive diagnosis, a biopsy and micro- 
scopical examination will be necessary. 
While some writers, notably Ewing, are 
opposed to a biopsy in endothelial myel- 
oma, and, in fact, in bone tumors in 
general, I believe one should always be 
performed in the small group in which 
It is otherwise impossible to arrive at a 
correct diagnosis. The importance of know- 
ing the nature of the tumor before pre- 
scribing the type of treatment to be 


employed far outweighs the so-called 
disadvantages of a biopsy, which, I 


believe, are more theoretical than practical. 
The biopsy should not be performed as a 
routine measure but should be reserved 
for cases in which there is a reasonable 
doubt after all the other aids to diagnosis 
have been employed. It should be per- 
formed only by the surgeon who is to have 
the subsequent care of the patient, and 
who is prepared to carry out the best 
method of treatment as determined by the 
biopsy. Preliminary irradiation should not 
be employed. The dangers and disad- 
vantages of preliminary irradiation I have 
discussed at length elsewhere.’ 

I have recently observed a case of tumor 
of the upper end of the humerus in a male, 
aged twenty-one years in which the roent- 
genogram was typical of an osteogenic 
sarcoma, and yet the section from an 
aspiration biopsy was typical of an endo- 
thelial myeloma and was so pronounced 
by Doctor Ewing. The patient had received 
heavy irradiation (x-rays) in Philadelphia 
soon after the tumor was noticed; this was 
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continued over a period of four months. 
He was then referred to me. A roentgeno- 
gram taken at that time showed extensive 
metastases to both lungs. A fatal prognosis 
was made. Further irradiation and toxins 
were given with little appreciable effect, 
and he died in a few months or within one 
year of the time the symptoms were first 
noticed. 

There is one point of great practical 
importance which I believe is seldom if 
ever mentioned, and that is, the presence 
or absence of new bone formation. While 
in most cases new bone formation is 
entirely absent and the tumor is strictly 
of the osteolytic type, there have been a 
number in which considerable new bone 
formation was found, and yet the histologi- 
cal diagnosis of endothelial myeloma was 
made by experienced pathologists and 
accepted by the Bone Sarcoma Registry. 
It has been my own experience that these 
cases with marked new bone formation 
have uniformly proved to be resistant to 
both irradiation and toxins, and, there- 
fore, form an exception to the general 
rule that endothelial myeloma is highly 
radiosensitive. These cases, I believe, 
should always be treated by early amputa- 
tion followed by postoperative toxins, 
and without preoperative irradiation. 

The almost universal acceptance of 
irradiation as the method of choice for 
the treatment of endothelial myeloma 
may be said to date back to Ewing’s first 
published description of these tumors, at 
which time he emphasized their remarkable 
radiosensitiveness. Every surgeon who 
treated a case of endothelial myeloma by 
irradiation was at once impressed by the 
prompt response, Immediate and 
rapid decrease in size, and, in many in- 
stances, entire disappearance of the tumor 
within a few weeks or months. Ewing, 
however, early recognized that this remark- 
able effect was, in most cases, only tempo- 
rary. He pointed out that in the great 
majority, the disease recurred locally in a 
few months, sometimes in a few years, or 
developed general metastases. In spite of 
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this warning, both surgeons and radiolo- 
gists persisted in the use of irradiation 
hoping that some of these patients might 
proved an exception to the rule and remain 
permanently cured. Unfortunately, these 
hopes have proved without foundation 
for practically every patient has died of 
recurrence or metastases. There are no 
five-year cures of endothelial myeloma 
of the long bones treated by irradiation 
alone in either our own series of 50 cases 
so treated or in the group of over 100* 
cases of endothelial myeloma in the Bone 
Sarcoma Registry. Those of our own series 
that went on to late amputation all died. 
This has been the result not only in. all 
cases treated by late amputation following 
primary irradiation alone but in 6 cases in 
which amputation was performed after 
failure to control the disease by toxins and 
irradiation. 

When these end-results are generally 
known, I believe that primary irradiation 
will be abandoned as the method of choice; 
but before we are justified in urging this, 
we must first prove that other methods 
yield better results. There are three other 
methods that have been employed in our 
series: 

First, Coley’s toxins alone. Most of 
the cases treated by this method occurred 
before 1921, when Ewing brought out his 
first paper on the subject of “‘ Endothelial 
Myeloma.” At that time, I was treating all 
cases of sarcoma of the long bones con- 
servatively, i.e., toxins for four or six 
weeks, and, if no improvement was noticed, 
amputation followed by prolonged post- 
operative toxins. 

Second, after 1924, when it had been 
proved that endothelial myeloma was 
highly sensitive to both irradiation and 
Coley’s toxins, it seemed to me rational to 
give the patient the benefit of local irradia- 
tion combined with systemic toxins. This 
plan I have carried out ever since. 

Third, early amputation followed by 
postoperative treatment with Coley’s 


* The exact number of registered cases treated by 
irradiation, I have been unable to ascertain. 
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toxins. In this group, all were observed 
prior to 1921 except one (B.S.R. Case No. 
1294). Of the remaining 12 cases, 7 patients 
were alive and well for from five to twenty- 
one years. The diagnosis was confirmed 
by microscopical examination by experi- 
enced pathologists in every case. Four of 
the cases have been registered. Two of 
these patients are presented here today. 

We have not as yet considered the results 
of early surgical treatment, i.e., amputation 
alone. I have treated no case of endothelial 
myeloma of the long bones by amputation 
alone, either at the Memorial Hospital 
or the Hospital for Ruptured and 
Crippled.* The only cases of definitely 
proved endothelial myeloma successfully 
treated by amputation alone, that I have 
been able to find, are those of Bloodgood’s 
series reported by Geschickter and Cope- 
land.'* This series comprises 60 cases of 
endothelial myeloma observed at the Johns 
Hopkins Clinic. They are in brief as follows: 


Cures 
13 Amputation or resection combined 
with 3 
24 Amputation alone jas 4 
8 Irradiation alone 
1 | Coley’s toxins. o 


The foregoing furnishes, probably, the 
most accurate estimate available of what 
can be accomplished by surgery alone. 
Comparing with it a similar group of 30 
operable cases of our own series, treated 
conservatively by a combination of toxins 
and irradiation, with only 4 patients well 
five years, one well four years, and one 
well two years (diagnosis confirmed micro- 
scopically in only one case, and not 
accepted as endothelial myeloma by the 


*In 1891 I performed an early amputation for a 
small round cell sarcoma of metacarpal bone in a girl, 
aged eighteen years. There was no new bone formation, 
and I believe this tumor would certainly be classified as 
an endothelial myeloma today. The patient developed 
metastases to both breasts in six weeks, the disease 
became rapidly generalized, and she died within six 
months from the discovery of the first symptoms. 
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Bone Sarcoma Registry in the other 2 
cases), we must conclude that early ampu- 
tation offers a better chance of a permanent 
cure than does csonervative treatment with 
toxins and irradiation. 

Doctor Codman has suggested that our 
study of endothelial myeloma be confined 
to cases that have been registered with the 
Bone Sarcoma Registry. While it is desir- 
able to exclude cases in which the diagnosis 
is doubtful, I believe that the cases 
observed before 1921 (when Ewing brought 
out his first paper on “‘Endothelial Myel- 
oma”’) are of nearly equal importance to 
those observed after that date, and the 
diagnosis in these cases, I believe, has been 
established beyond doubt. They have not 
been registered because some of the neces- 
sary data were lost or were not available. 
I will agree, however, to separate the 
series into two groups, one made up of 
registered cases, and the other, of un- 
registered cases, and let the reader draw 
his own conclusions. 


REGISTERED CASES 


The registered group contains 44 cases; 
12 were treated by other men with irradia- 
tion, with no five-year cures. Of the remain- 
ing 32 cases treated by myself, 12 patients 
have been well from five to twenty-one 
years. Of these 12 cases, the diagnosis of 
endothelial myeloma was confirmed by 
the Bone Registry in 6 cases. 

These five-year cures are described in 
brief, as follows: 

Group A: Accepted by Bone Registry as 
endothelial myeloma. 


Case 1.* Endothelial myeloma of fibula, with 
metastases to femoral, inguinal and iliac glands, 
and lungs. 

H. S., male, aged eight years. An explora- 
tory operation was performed by Dr. Royal 
Whitman, at the Hospital for Ruptured and 
Crippled, on March, 1920, for a rapidly-growing 
tumor of the shaft of the fibula. Clinical and 
roentgenological diagnosis: osteomyelitis. 
Microscopical examination showed it to be a 


* Patients 1 and 1 were presented at the Round- 
table Conference, Memorial Hospital, May 25, 1934. 
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round cell sarcoma. The tumor grew rapidly 
and became fungating. I saw the patient in 
consultation early in May, 1920, and although 
the inguinal glands were enlarged, I advised 
an amputation. This was performed by Dr. 
Armitage Whitman, and the patient turned 
over to me for toxin treatment. Coley’s toxins 
were given for three months and then discon- 
tinued for one month. Microscopical examina- 
tion of a gland removed at biopsy prior to 
treatment showed a sarcoma of the same type 
as was found in the fibula. Examination of the 
patient on his return on October 1, showed a 
large tumor, the size of a child’s head, in the 
iliac fossa; and a roentgenogram of the chest 
showed what was diagnosed positively by 
Dr. Herendeen and others as pulmonary 
metastasis. The radium pack (12,000 me. hours) 
was applied to the iliac fossa, but no treatment 
was given over the chest. I gave an absolutely 
hopeless prognosis. However, the mass in the 
groin disappeared in a few weeks. The patient 
recovered his normal weight and health. He 
had no further treatment, and has been per- 
fectly well ever since, just fourteen years 
since his amputation. 

This case was treated nearly two years 
before Ewing published his first paper on 
“Endothelial Myeloma,” but the microscopic 
sections were preserved and reviewed by 
Ewing, and he made a diagnosis of typical 
endothelial myeloma. This was the diagnosis 
of the Bone Sarcoma Registry also (Case 
No. 267). 

Case u.* Endothelial myeloma of tibia, with 
metastases to bones and soft parts. Well eight 
years later. 

G. B., male, aged thirty-one years, had a mid- 
thigh amputation performed by Drs. Christian 
and Palmer of the U. S. Marine Hospital in 
September, 1925. Coley’s toxins were begun 
in January, 1926. There was temporary im- 
provement, and the toxins were discontinued. 
At the end of six weeks there was rapid increase 
in size of the old tumors with formation of 
new ones, accompanied by a loss of 40 pounds 
in weight. The toxins were resumed and the 
dose increased daily up to 30 minims. Immedi- 
ate and rapid improvement followed, and by 
November, 1926 all the tumors had disappeared. 
The case was reported by Drs. Christian and 
Palmer in the Military Surgeon, July, 1927, 
at which time the patient was in good health 
and had regained his weight. I then became 


New Series X XVII, No. 1 Coley 
interested in the case, and suggested to Drs. 
Christian and Palmer that a further course of 
toxins be given, especially in view of the great 
generalization of the disease and the tendency 
of this type of bone sarcoma to recur. The 
patient received two short courses of toxins 
subsequently, and has remained well ever since. 

In this case the sections have been examined 
by Dr. Ewing Taylor, Pathologist of the U. S. 
Marine Hospital, and later, by Drs. Ewing and 
Codman. The original diagnosis was malignant 
myeloma. It has been classified by the Bone 
Sarcoma Registry (see Case No. 1143) as an 
endothelial myeloma or Ewing’s sarcoma. It 
was examined also by Dr. Wood and Dr. 
Woglom who regarded it morphologically as a 
malignant metastatic carcinoma. However, the 
clinical history and roentgenograms, typical -of 
endothelial myeloma, make it impossible to 
accept a diagnosis of metastatic carcinoma. 
Furthermore, its extreme sensitiveness to 
Coley’s toxins still further confirms the diag- 
nosis of Ewing’s sarcoma. 

It should be emphasized that in this case, no 
irradiation or other type of treatment was 
employed except the toxins of erysipelas and 
Bacillus prodigiosus. This case, treated by two 
surgeons who had had no previous experience 
with Coley’s toxins, the injections being given 
according to their own judgment, should 
answer effectually the criticism so often made, 
that the method is not successful in the hands 
of other surgeons. 

Case 1. Endothelial myeloma of femur. 

H. J., male, aged twenty-two years, was 
referred to me by Dr. Joseph A. Blake in 
December, 1909, for toxin treatment, in the 
hope of avoiding an amputation. A six weeks’ 
course of treatment was given. The tumor at 
first showed evidence of diminution in size, 
but later began to increase. An amputation was 
then performed by Doctor Blake at the 
Presbyterian Hospital, and the patient again 
referred to me for prophylactic toxin treatment. 
This was begun in January, 1910, and given in 
two courses. The patient has remained in 
excellent condition with no evidence of a 
recurrence, twenty-three years since treatment. 

In this case the microscopical diagnosis of 
the pathologist of the Presbyterian Hospital 
was that of small round-cell periosteal sarcoma. 
In the opinion of Dr. Ewing and the com- 
mittee of the Bone Sarcoma Registry (see case 
No. 398) it should be classified as a Ewing’s 
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sarcoma, 

Case tv. Inoperable endothelial myeloma 
involving two-thirds of shaft of humerus. 

E. M., male, aged forty-seven years, was 
referred to me by Dr. William C. Sheehan and 
Dr. John B. Deaver of Philadelphia in July, 
1924, for a tumor that had started in a fracture 
one year previously. A shoulder-joint amputa- 
tion had been advised by several surgeons. He 
was treated with toxins injected directly into 
the tumor, supplemented by irradiation: 
radium-pack (10,000 mc. hours at 7 cm. 
distance) over three different areas; another 
radium-pack treatment was given in Decem- 
ber, 1924. After his return home, the toxins 
were resumed by his family physician and given 
for more than two years. In February or March, 
1925, the patient was able to perform his 
arduous work as a landscape gardener; there 
was reunion of the pathologic fracture, and 
complete restoration of function. He is still 
well at the present time, ten years later. 

In this case the diagnosis of the Bone 
Sarcoma Registry (see case No. 596) was that 
of endothelioma or Ewing’s tumor. 

Case v. Endothelial mveloma of femur with 
metastases to parietal and occipital regions. 

W. L. B., male, aged three years, was ampu- 
tated at the hip-joint by Dr. Stuart McGuire 
of Richmond, Va. in August, 1917, for a tumor 
of the femur which was pronounced, micro- 
scopically, a periosteal sarcoma of the round 
cell type. In October, 1918 metastases to the 
skull developed. When the patient was referred 
to me in June, 1919, there was a depressed area 
occupying nearly the whole right parietal 
region, with apparent absence of bone over this 
area (5 X 7.6 cm.); pulsation was easily felt, 
and there was marked exophthalmos. A roent- 
genogram showed extensive destruction of both 
tables of the skull over the mid-parietal region, 
and an extensive intracranial tumefaction 
beneath. There was a small area of bone 
destruction in the occipital region as well. 

Although the condition was regarded as 
hopeless, treatment with toxins and radium 
was given as a palliative measure. The radium 
lead tray was applied over two areas in the 
right temporal and parietal regions (12,847 mc. 
hours at 3 cm. distance); a second treatment 
with the radium lead tray (5,867.2 mc. hours) 
was given over two areas in August, 1919, a 
third (2,940 mc. hours) on October 2, and a 
fourth (2,992 mc. hours) over two areas on 
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March 2, 1920. The total dosage of irradiation 
was, 27,638 mc. hours. The toxins, which were 
begun on June 6, 1919, were kept up at home 


by the family physician. 


Group B: Five-year cures, registered cases, not classified as endothelial myeloma by Bone 


Sarcoma Registry. 


Reg. No. Locality 
Clavicle Total excision by Dr. M. H. 


Case 


( 1906) 


A 
(1906) 


iv. R. H. 


(1917) 


vi. D. S. 


u. D. I. 


596 


598 


35 


210 


502 


1440 


Clavicle 


Ulna 


Femur 


Tibia 


Femur 


Ilium 


Immediate and rapid improvement followed. 
In the latter part of April, 1920, however, he 
developed a similar tumor with marked bone 
destruction in the occipital region. Further 
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of 24,477 mc. 


Treatment 

Richardson, Boston. 
Microscopical diagnosis: small round cell sarcoma 
by Prof. Whitney, Mass. Gen. Hosp. Prolonged toxins 
Total excision (Coley) Mic. diag. (Ewing): small 
round cell sarcoma, myeloma type, no giant cells. 
Laminated structure typical of endothelioma. Pro- 
longed postoperative toxins. 
Amputation by Dr. Robert Lovell, Boston. Mic. diag. 
by Prof. Whitney, Mass. Gen. Hosp. laboratory: small 
round cell sarcoma. Prolonged toxins............... 
Tumor developed at site of recent fracture; in 6 months 
involved upper half of femur; beyond hip-joint ampu- 
tation. Pathologic fracture; destruction of 5 in. ed 
bone. Had all clinical and x-ray appearances of ¢ 
highly malignant, rapidly growing sarcoma of nattos ay 
tic type. Proved sensitive to toxins and irradiation. 
Toxins kept up for nine months (intratumoral injec- 
tions); I series radium-pack treatment. 

Clinical and x-ray diagnosis: osteolytic ‘tumor. Mic. 
diagnosis by pathologist of Hosp. for Ruptured and 
Crippled: endothelial myeloma. X-ray diagnosis 
(Herendeen): endothelial myeloma. Treated with 
Referred by Dr. Walton E. Lee. Rapidly-growing 
tumor involving almost entire shaft of femur. Mic. 
diagnosis (pathologist of University of Penn. labora- 
tory): small round cell sarcoma; confirmed by Ewing. 


Treated with toxins and irradiation at Memorial 
Condition inoperable. Partial curettage by Dr. 


Armitage Whitman. Treated with toxins and irradia- 
tion. Ewing’s’ diagnosis: endothelial myeloma. 
Stewart’s diagnosis: reticulum-cell sarcoma. Bone 
Registry diagnosis: Hodgkin’s disease. (1 believe this 
has been revised.) The Bone Registry committee was 
influenced in making a diagnosis of probable Hodgkin’s 
disease because a picture of chest taken nine months 
after recovery showed a very slight widening of upper 
mediastinum. This was never regarded seriously at 
Memorial Hospital, and picture taken July, 1934, 
shows nothing 


New bone gradually 
destroyed by the tumor. 


irradiation in the form of the lead tray (total 
hours) was given. The toxins 
were kept up over a total period of four years, 
with occasional intervals of rest. The patient 


made a complete recovery and has remained 
well up to the present time, fifteen years later. 
replaced the areas 
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Well 


24 years 


23 years 


20 years 


16 years 


10 years 


13 years 


5 years 


|| || 
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In this case, fortunately, the sections were 
preserved and reviewed by Dr. Ewing, whose 
diagnosis was: typical endothelial myeloma. 
This was confirmed by the Bone Sarcoma 
Registry (see case No. 348). 

Case vi. Endothelial myeloma of tibia. 

R. W., female, aged seven years, was referred 
to me by Dr. F. N. G. Starr of Toronto in 
June, 1917. Six months previously, in Decem- 
ber, 1916, a swelling had been noticed in the 
mid-shaft of the right tibia; this continued to 
increase in size. A number of roentgen-ray 
treatments were given in January, IQI7, in 
Toronto, with temporary § improvement. 
Roentgen-ray examination of the chest showed 
a number of apparent metastases of the lungs, 
although on this point one could not be 
absolutely certain. She was admitted to the 
Memorial Hospital on June 20, at which time 
roentgenograms again showed probable lung 
metastases; therefore, roentgen therapy (3 
exposures) was given over the chest. The toxins 
were started in June and kept up until July 16, 
1917. No marked improvement was noticed 
and the leg was amputated at the middle 
lower third of the thigh. This was examined 
microscopically by Dr. Ewing, who pronounced 
it diffuse endothelioma. The microscopical 
diagnosis of the pathologist of the Toronto 
General Hospital had been round cell peri- 
osteal sarcoma. The toxins were resumed a few 
days after the amputation and continued for 
nearly six months. The patient was still in 
good condition when last traced, ten years 
later. 

The diagnosis of the Bone Sarcoma Registry 
was that of Ewing’s tumor (see case No. 185). 


FIVE-YEAR CURES NOT REGISTERED 


Case 1. G., male, aged nineteen years, was 
admitted to the Memorial Hospital in Febru- 
ary, 1902 with a rapidly growing tumor involv- 
ing two-thirds of shaft of femur. I advised an 
immediate amputation, which was _ refused. 
I then began x-ray treatment with the first 
x-ray machine that had recently been installed 
at the Memorial Hospital. Prompt and rapid 
improvement followed the treatment. Un- 
fortunately, about five months later, a large 
metastatic tumor developed in the left pectoral 
region. This showed marked regression under 
irradiation. A year later it was removed 
surgically, and a few weeks later a large 
inoperable tumor, the size of a child’s head, 
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developed in the ilium. No irradiation was used 
for this tumor. For the first time the patient 
was given Coley’s toxins injected into the 
tumor. Within six weeks it became soft 
and fluctuating. An incision was made, and 
about one pint of broken-down tumor material 
was removed. The tumor entirely disappeared. 
Ten years later the patient developed an x-ray 
cancer at the site of an old dermatitis following 
an x-ray burn of the thigh. The tumor grew 
very rapidly and became fungating. An ampu- 
tation was performed as a palliative measure, 
and the patient died a few months later. 
Microscopical examination showed three dif- 
ferent types of tumor present: (1) carcinoma 
of the soft parts, (2) large round cell sarcoma, 
and (3) in the marrow portion of the femur was 
found typical epithelioma with pearls. The 
original tumor was a small round cell sarcoma, 
which, undoubtedly, would be classed as an 
endothelial myeloma at the present time. The 
diagnosis was further confirmed by the fact 
that the tumor was so highly sensitive to both 
toxins and irradiation. 

This case was reported in full before the 
American Surgical Association and was dis- 
cussed at length by Dr. W. H. Welch who 
stated it was regarded by Dr. Halsted and 
himself as one of the most important cases | 
had ever reported. 

Case u. Mrs. H., adult, with an extensive 
tumor of the lower jaw. Microscopical diagno- 
sis: small round cell sarcoma, no giant cells. 
In this case a surgical removal would have 
meant sacrificing nearly the whole lower jaw. 
She was treated with toxins and radium. She 
made a complete recovery and was well when 
last traced, more than ten years later. 

Case ul. Endothelial mveloma 
two-thirds of shaft of femur. 

Mrs. G. M., aged twenty-seven years, felt 
pain in the leg in 1912. Two months later a 
swelling developed which increased steadily 
in size. She was admitted to my service at the 
Memorial Hospital in September, 1912. Physi- 
cal examination at this time showed a hard, 
vascular enlargement apparently springing 
from bone and periosteum and involving the 
upper and middle third of the right femur. The 
tumor measured 8 X 7 inches. Although the 
clinical and roentgenological evidence rendered 
the diagnosis beyond question, I performed a 
biopsy on September 20, 1929. On cutting 
through the muscle I found a tumor apparently 


involving 
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of periosteal origin, about %4 inch thick. 
Dissection revealed no evidence of pus or 
inflammatory tissue. Macroscopically the 
tumor was a periosteal sarcoma with little or no 
new bone formation. Microscopical report by 
Dr. Ewing: “The tissue shows very little if 
any specific process and does not permit of 
diagnosis. There is infiltration of the vessels 
with large round cells suggesting sarcoma, but 
which might very well be tuberculosis.” This 
same difficulty in making a positive diagnosis 
from microscopic sections had been noted in 
at least 4 of our cases which later proved to be 
endothelial myeloma. Wassermann and tuber- 
culin tests were negative. The patient was put 
upon toxins at once. The tumor promptly 
decreased in size. The toxins were continued 
for six months. The patient regained her lost 
weight, and all evidence of the disease disap- 
peared. She was still well when last traced, 
twelve years later. 

In this case, the clinical evidence, the gross 
appearance of the tumor on biopsy, and the 
histological picture of round cell tumor, to- 
gether with the sensitiveness of the tumor to 
toxins, I believe, establishes the diagnosis of 
endothelial myeloma beyond question. 

Case tv. Endothelial mveloma of femur. 

J. P. W., male, aged twenty-five years, had 
complained of pain in the femur for six months, 
and a tumor had been noticed for three months. 
In September, 1906, an exploratory operation 
was performed by Dr. John F. Erdmann of 
New York. Microscopical diagnosis: round cell 
sarcoma. An amputation was advised and 
performed by Doctor Erdmann. The patient 
was then put upon toxins which were kept up 
for a period of four months. He made a com- 
plete recovery and was well when last traced, 
twenty-eight years later. 


CASES TREATED BY OTHER MEN, 
UNDER MY DIRECTION 


Case 1. L. B., male adult, shortly after 
receiving a severe strain of the shoulder, 
developed pain, and later swelling in the upper 
end of the humerus; this grew rapidly, involv- 
ing the whole upper end; the veins were 
markedly dilated. A spontaneous fracture 
occurred. Roentgenograms showed a metastatic 
growth of the lung. An exploratory operation 
was performed by Dr. L. D. Mackid of Calgary, 
Canada, in February, 1918 at which time a 
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large amount of gelatinous sarcoma-like 
material was evacuated. The condition was 
regarded as hopeless from a surgical standpoint. 
In March, 1918, Dr. Mackid began the use of 
the toxins. At the end of two months’ treatment 
the disease was apparently under control; 
there was no further increase in the size of the 
tumor, and it gradually grew smaller. The 
toxins were continued until July; he was then 
given a rest of three months, and, on my 
advice, the toxins were resumed. The spontane- 
ous fracture united, and the patient gradually 
regained complete use of his arm. He was in 
excellent health, working on a farm, ten years 
later. 

Case u. A man, aged fifty-eight years, 
had an exploratory operation performed on 
March 6, 1909, for a rapidly growing tumor of 
two months’ duration involving the shaft of 
the femur. Microscopical diagnosis (by Director 
of laboratory of State University Hospital, 
Grand Forks, S. D.): round cell sarcoma. An 
immediate amputation was advised by several 
surgeons. The patient was referred to Dr. 
William J. Mayo on March 18, 1909, who con- 
firmed the diagnosis and refused to amputate, 
believing the condition to be inoperable. Dr. 
Mayo advised Coley’s toxins, and the treat- 
ment was carried out by Dr. G. M. Williamson 
of Grand Forks, N. D., under my direction. 
He made a complete recovery, with a useful 
limb, and was still well when last traced, 
seventeen years later. 

I believe that this case at present would, un- 
doubtedly, be classed as endothelial myeloma. 

Case ur. R., male, adult, had a periosteal 
round-cell sarcoma involving the lower end 
of the shaft of the femur, for which a hip-joint 
amputation was performed by Dr. John A. 
Wyeth in 1898. Two years later, recurrences or 
metastases developed in the stump and iliac 
region. Toxin treatment was given by the local 
physician in Danville, Va., under my direction. 
All evidence of the disease entirely disap- 
peared, and the patient was well when last 
traced, eight years later. 

Case tv. A man, aged twenty-eight years, 
had an exploratory operation in the fall of 
1909 by Dr. A. D. Willmouth of Louisville, 
Kentucky for a round-cell sarcoma of the 
femur, following which he received a long 
course of toxin treatment. He was still well 
when last traced, twelve years later. The limb 
was saved. 
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Case v. Inoperable endothelial myeloma of 
the femur. Diagnosis based on clinical and 
roentgenological evidence. 

G. M., male, aged nine years, fell injuring 
his left femur in the latter part of 1919. A 
few weeks later a tumor developed in the upper 
third of the left femur, which grew rapidly in 
size. There was a gradual loss of flexion and 
strength. Roentgen-ray examination at the 
time of the injury showed no pathologic lesion. 
Roentgenograms on January 2, 1920 showed 
an osteolytic bone tumor involving the neck 
and trochanter and upper third of the femur, 
with complete pathologic fracture. In January, 
1920, the patient came under the care of Dr. 
George B. Packard, Jr. of Denver, Colorado. In 
the opinion of the latter, the condition was too 
poor to warrant even an exploratory operation. 
The patient had been bedridden for three 
months, was markedly emaciated, and had 
two huge sloughing ulcers on his back. Toxin 
treatment was begun on January 6, 1920, and 
continued daily until October 23 by which time 
119 injections had been given. The patient’s 
appetite returned and he soon began to gain in 
weight. By June 15, 1920 he was able to walk 
about with the aid of crutches. There was no 
attempt at bone repair until September. By 
November 25, the large pathologic fracture had 
reunited, and the patient was in excellent 
condition, and had complete restoration of 
function. He was still well when last traced, 
twelve years later. 

In the opinion of Doctor Packard in which I 
concur, there was good reason to believe that 
the condition in this case was a sarcoma of the 
endothelial myeloma type. 


END-RESULTS OBTAINED IN SERIES OF I15 CASES OF 
ENDOTHELIAL MYELOMA OBSERVED AT THE 
MEMORIAL HOSPITAL AND THE HOSPITAL 
FOR RUPTURED AND CRIPPLED 

Cases 
Observed prior to May, 1929 for five years ago... 87 
Operable of the long bones, including 3 os calcis 


Inoperable, 19 long bones, 27 flat bones 
Diagnosis confirmed by microscopical examina- 


Diagnosis based on clinical and roentgenological 
evidence 


A. In 69 operable cases of long bones, an 
attempt was made to save the limb by 
conservative treatment in 546 cases, as 
follows: 
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Five-year 


Cases 
Cures 


Treatment 


1. Irradiation alone 
2. Toxins and irradiation. . 
3. Toxins alone......... 


Totals 


B. In the remaining 13 operable cases, 
early amputation was performed followed 
by prolonged treatment with toxins. In 
this group there are 7 five-year cures. One 
of the patients developed pulmonary met- 
astases seven years after amputation. 

C. Of the 46 inoperable cases, 24 were 
treated by other members of the Memorial 
Hospital staff by irradiation; 21 dead, 
3 recent cases. 

Of the remaining 22 patients treated by 
myself, by Dr. B. L. Coley, or under my 
direction, 12 are well from five to seventeen 
years, and 10 are dead. These are: 


Five-year 


Treatment 
Cures 


Cases 


. Toxins and irradiation. . 

. Postoperative toxins given after 
amputation at other hospitals, 
and after pulmonary metastases | 
had already developed 


Totals 


If we exclude from our series of 115 
cases of endothelial myeloma, 40 cases 
that were treated by irradiation alone 
with no five-year cures, we have 65 cases 
left which were treated by three methods, 
i.e., toxins alone, toxins and irradiation, 
and amputation followed by toxins. Of 
this group, there were 23 five-year cures, 
treated as follows: toxins alone, 8 cases; 
toxins and amputation, 7 cases, toxins 
and irradiation, 8 cases. The diagnosis 
was confirmed in 19 cases. The 4 others 
were in an inoperable, apparently hopeless 
condition, and in one case pulmonary 
metastases had already developed. 


26 re) 
26 2 
4 2 
56 4 
I 14 6 
2 6 6 
3 
2 oO 
.| 22 12 
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Of the 50 cases treated by irradiation 
alone, 46 were under the care and direction 
of other members of the Memorial Hospital 
staff. In 2 cases, irradiation was given by 
outside radiologists, and the patients came 
under my care after their condition had 
become inoperable, and metastases had 
developed. In only 2 instances have I 
personally given irradiation as a primary 
method of treatment in operable endo- 
thelial myeloma, and in both cases I urged 
an immediate amputation but this was 
refused: 


A boy, aged eleven years, with an endothelial 
myeloma of the tibia, for which an immediate 
amputation was advised. This was refused. 
Irradiation was employed. Extensive metasta- 
ses developed in ten days, causing death a few 
weeks later. 


CONCLUSIONS 


A careful study of the end-results 
obtained in our series of 115 cases of 
endothelial myeloma, in my opinion, justi- 
fies the following conclusions: 

1. Irradiation should be abandoned as 
the primary method of treating operable 
endothelial myeloma of the long bones, 
except in the presence of some condition 
that renders amputation inadvisable. 

2. While the brilliant results of conserva- 
tive treatment (toxins and irradiation) in 
a number of cases of inoperable endothelial 
myeloma, some with extensive metastases, 
would seem to justify an attempt to save 
the limb in early operable cases, the actual 
results of conservative treatment have been 
so poor that I do not feel warranted in 
continuing It. 

3. The results of surgery alone cannot 
be determined from our own series as we 
have not used the method in a single case. 
The Johns Hopkins group treated in 
this way shows 10.6 per cent well for 
five years. 

4. While the group treated with toxins 
alone shows the highest percentage of 
five-year cures, the majority of these 
cases were treated by other men under 
my direction, and we have no way of 


Coley—Endothelial Myeloma 


JANUARY, 1935 


knowing the number of failures not re- 
ported; hence we cannot give the exact 
percentage of five-year cures by toxins alone. 

5. The results obtained by early ampu- 
tation followed by prolonged treatment 
with Coley’s toxins would seem to justify 
us in regarding this as the method of 
choice. 
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DISCUSSION 


Dr. A. CopMaAn: Such a remarkable case as 
that last one cannot fail to impress anybody. 
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Nearly every surgeon twenty years ago would 
have said that he was using Coley’s toxin. But 
Dr. Coley has continued to fight for its accept- 
ance. Dr. Meyerding says that at the Mayo 
Clinic postoperative toxins were used and it 
may be that that is the reason for the high 
percentage of cures there. While there are some 
disadvantages in the use of toxins it seems to 
me that a comparative series of amputations 
in undoubted cases should be compared with a 
series where no toxins were used; this would be 
a crucial test, but no such test has been made. 

Dr. MEYERDING: I am just a little bit afraid 
that the impression created by my paper in 
1921 was wrong. In only 35 per cent of the 
cases I saw was amputation permitted. We do 
not amputate for every sarcoma that comes in. 
We advise radiation in every case, but we never 
hear anything about the economic side of the 
question. The people who come to us are not 
wealthy and cannot stay indefinitely; three 
weeks is a long time after the onset. In every 
case, according to the custom started by Dr. 
Charles Mayo, when the patient goes home, I 
write the local doctor that toxins are expensive 
but should be given. Invariably, when I write 
to a doctor, he says “what is the use of giving 
toxins? they are not good.” With this prejudice 
against the toxins very few will take them. 

I too would like very much, if the economic 
situation would permit, to try, under real 
scientific control, in a carefully selected group, 
radium, x-ray and toxins alone. 

From my report, out of 100 operations 
(including every type of operation) it is evident 
that the patients who come to us are not all 
favorable cases; the statistics show that in the 
favorable group there were 28 patients who 
had a preliminary biopsy with the tourniquet 
applied, followed by radiation and a recom- 
mendation of Coley’s toxins. In 1921 there 
were 16 patients out of 190 alive five years. 
In 11 cases in which we did amputation with- 
out question, it was a palliative measure and 
10 of these patients are dead. 

Dr. Wo. B. Cottey: I am glad to know that 
Doctor Codman is now convinced that the 
toxins are of real value in bone sarcoma. When 
he started the Bone Sarcoma Registry and 
asked me to register my cases, he frankly 
admitted that he did not believe the toxins 
were of any real value; but, he stated, if they 
were, the Registry would afford the great 
opportunity to demonstrate their value. I 
accepted this so-called challenge, and am 
willing to have the question settled by a com- 
parative study of the five-year cures listed in 
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the Bone Sarcoma Registry. If more than half 
of the five-year cures of endothelial myeloma 
and a large proportion of the osteogenic sar- 
comas are my cases, and all have been treated 
with toxins, this fact would seem to establish 
the value of the toxins far more conclusively 
than could any argument one might advance. 

Again, it has been frequently asserted that I 
am the only one who is able to get good results 
with the toxins. In answer to this, I have pre- 
sented the Marine Hospital case today. Here 
is a case in which the condition was so far 
advanced, multiple metastases having already 
developed in other bones and soft parts, that I, 
personally, should have hesitated to treat the 
patient at all; and yet two surgeons who had 
had no previous experience with the toxins 
were able to obtain a complete cure with this 
agent alone, no other aid being employed; 
and the patient is in perfect health eight 
years later. This, I believe, is sufficient answer. 

Doctor Meyerding has called attention to 
the difficulties associated with the carrying-out 
of systematic postoperative toxin treatment. 
Skepticism on the part of the other doctors, he 
stated, stood in the way of the much-needed 
cooperation. I admit there is still a great deal 
of skepticism, especially as to the prophylactic 
value of the toxins after amputation, but | 
am happy to say this is steadily diminishing. I 
have had no difficulty in getting the family 
doctor to carry out the treatment under my 
direction but I freely admit that there are many 
difficulties in the way of persuading surgeons 
in general to undertake the treatment as a 
routine measure. First, there is the lack of beds 
in most hospitals to permit the treatment to 
be carried out there. Every surgeon is anxious 
to have his beds occupied by acute cases, with 
a rapid turnover, and is unwilling to have them 
filled with sarcoma cases that require a number 
of weeks or months for treatment. In the second 
place, the surgeon, probably, has had no 
experience with the toxins, and he is unwilling 
to give the time to looking up the subject and 
learning something about the method and end- 
results. It is a lot easier for him to send the 
patient to a radiologist who is always near at 
hand, and thus be relieved at once of all 
responsibility. It takes a great deal more time, 
thought and perseverance, to treat a case with 
toxins than by a simple amputation or by 
irradiation; but if a careful study of the end- 
results of the Bone Sarcoma Registry shows 
not a single case of osteogenic sarcoma or 
endothelial myeloma cured by irradiation 
alone, and a very considerable number cured 
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by toxins alone or by toxins combined with 
irradiation or surgery, then I| believe the pro- 
fession should feel that their duty to the patient 
requires them to learn more about the method. 

There seems to be a very confused idea as 
to the type of sarcoma and the stage of the 
disease in which I advise the toxins of erysipelas 
and Bacillus prodigiosus, and I should like to 
clear up this point once and for all. The idea 
most prevalent is, that I advise the toxins in 
all types of bone sarcoma, and in both operable 
and inoperable cases. As a matter of fact, up 
to 1920 | did advise a brief course of toxins in 
operable cases of long bone sarcoma of all types 
including the giant cell. This course was to cover 
a period of four or five weeks, and at the end 
of this time, if no improvement was noticed, I 
advised an immediate amputation to be fol- 
lowed by prolonged toxin treatment. By 1921 I 
had learned that the osteogenic sarcomas with 
marked new bone-formation showed little 
effects from the toxins or from irradiation. I 
therefore abandoned conservative treatment 
and performed an immediate amputation 
following this with prophylactic toxin treat- 
ment. This is the method that I still employ. 

The cases of operable endothelial myeloma 
of the long bones showing a high degree of 
sensitiveness to both toxins and irradiation, I 
continued to treat conservatively by toxins 
and irradiation in the hope of saving the limb. 
However, a study of the end-results obtained 
in this series of cases has finally convinced me 
that early amputation followed by prolonged 
toxins should be the method of choice in this 
type of tumor also. 

The fact that our series contains 12 five-year 
cures of endothelial myeloma that had reached 
the inoperable stage or had already developed 
metastases at the time treatment with toxins 
alone or toxins combined with radium had been 
begun shows that none of these patients should 
be abandoned as hopeless until he has been 
given a trial of the method just mentioned.* 

Doctor Codman asks my opinion on pre- 
operative irradiation for bone sarcoma. I feel 
very strongly on this subject. I cannot agree 
with Doctor Bloodgood that the method is 
free from risks. I believe if preoperative irradia- 
tion were generally adopted it would result in 
the loss of many lives that otherwise might be 
saved by early amputation followed by 
prophylactic toxin treatment. I do not think 

*Up to 1915 the toxins used were prepared by Dr. 
B. H. Buxton, Martha Tracy and Dr. M. Kahn at the 


Loomis Laboratory, Cornell Univ. Med. Dept., and since 
1915, by Parke Davis & Co., prepared by same formula. 
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Doctor Bloodgood has clearly defined what he 
means by “preoperative irradiation.”” From 
the latter’s writings, I gathered that it was to 
be limited to a period of three or four weeks 
while waiting for reports from a number of 
radiologists on the x-ray films; then if doubt 
still existed, a biopsy was to be performed. I 
should like to ask this question: Suppose there 
is no doubt, and the general opinion is that the 
condition is one of osteogenic sarcoma; if some 
improvement has been noticed would Doctor 
Bloodgood perform an amputation, or would he 
continue with irradiation? In a considerable 
number of my cases of osteogenic sarcoma, 
marked improvement was noticed after three 
or four weeks’ irradiation. 

I recall 2 fairly recent cases of osteogenic 
sarcoma in which Doctor Bloodgood had 
previously been consulted. One occurred in the 
upper end of the tibia in a girl aged seven years, 
and the other, in the lower end of the femur in 
an adult male. In both cases the clinical and 
roentgenological evidence was such as to make 
it possible to reach a definite diagnosis without 
sending the x-ray films to a number of radi- 
ologists. In both, irradiation had been advised 
and carried out under Doctor Bloodgood’s 
direction, not for three or four weeks, but for 
four months in one case and nearly a year in 
the other. In the first case (tibia) the child had 
received irradiation for four months before she 
came to me. The tumor had continued to 
increase during the entire time. Although I 
performed an immediate amputation following 
this with prophylactic toxin treatment, she 
developed metastases and died in less than six 
months. In the other case (osteogenic sarcoma 
of the lower end of the femur) the tumor was 
of small size and was apparently held under 
partial if not complete control for nearly a year, 
and the patient was told he could return to 
work. He was referred to Dr. Bradley L. Coley, 
and I saw him at the same time. He had a small 
central osteogenic sarcoma, and was complain- 
ing of increasing pain; this we knew was a 
reliable sign of continued activity of the tumor. 
A biopsy was performed, which confirmed the 
clinical diagnosis. In spite of immediate ampu- 
tation and postoperative toxin treatment, this 
patient also developed metastases and died in 
less than six months. Both of these patients 
were seen in the early stages of the disease 
when an amputation and prophylactic toxins 
offered from 30 to 50 per cent (according to our 
statistics) chance of a five-year cure, and this 
chance was lost by preoperative irradiation. 


PRIMARY MALIGNANT BONE TUMORS: 
DIFFERENTIAL DIAGNOSIS 


ITS IMPORTANCE IN THE SELECTION OF TREATMENT 


CHANNING C. SIMMONS, M.D., F.A.C.S. 
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Registry of Bone Sarcoma of the 

American College of Surgeons is 
that there has been no case of proved 
osteogenic sarcoma cured except by ampu- 
tation or wide resection, accurate pre- 
operative differential diagnosis of the 
various types of malignant bone tumors is 
essential in order to give a correct prognosis 
and may result in the saving of a limb. 

To arrive at a correct diagnosis all 
means of examination should be utilized 
and consideration should be given the 
history, the age of the patient, the location 
and physical characteristics of the tumor, 
the general physical examination, the blood 
chemistry and the radiograph. The radio- 
graph is perhaps the most important single 
diagnostic procedure but it is not infallible, 
and should be considered only in connec- 
tion with the other signs and symptoms. 

In 1926 Codman promulgated 25 criteria 
for establishing the diagnosis of osteogenic 
sarcoma. Fifteen of these relate to the 
preoperative diagnosis and all are of dis- 
tinct value. 

The typical case of osteogenic sarcoma, 
Ewing’s sarcoma or giant cell tumor is 
not difficult to recognize, but the early 
case and the atypical forms of malignant 
bone tumors often test our powers of 
diagnosis to the utmost. These unusual 
forms are not uncommon. 

In the following discussion the classifi- 
cation adopted by the American College 
of Surgeons is followed. This classification 
is admittedly not perfect, but is the best 
yet brought forward. The term osteogenic 
sarcoma is employed to cover all forms of 
primary malignant bone tumors. The vari- 
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ous types which are now recognized should 
be described by appropriate adjectives, 
such as sclerosing, fibrous, telangiectatic, 
chondral, etc. The only exception to this 
rule is the endothelial myeloma of Ewing 
which has proved to be a distinct entity. 
The terms “periosteal” and “central”’ 
or “medullary” should be employed with 
caution if at all, for there is no case of 
sarcoma in the Registry in which the 
tumor was limited to the periosteum or 
medulla, at the time the diagnosis was 
made. The tumor perhaps may originate 
at one point, but its growth is rapid and 
by the time the patient seeks medical 
advice it is both central and periosteal. 
The terms “osteolytic” and “osteoplastic” 
should also be used with reservation, for 
although one process usually predominates 
both are always present in a malignant 
tumor. This point was emphasized by 
Codman in differentiating benign and 
malignant growths in the radiograph. 

The embryonic fibroblast is the parent 
cell of all of the tissues found in an osteo- 
genic sarcoma, and the prognosis depends 
to a certain extent on the degree of 
differentiation of this cell. Thus a sarcoma 
composed of highly differentiated cells 
such as the sclerosing and chondral types 
are of slow growth, and have a better 
prognosis than the fibroblastic or osteo- 
lytic forms in which the cells are of a more 
embryonic character. 


" DIAGNOSTIC POINTS TO BE CONSIDERED 
IN A SUSPECTED CASE OF A 
MALIGNANT BONE TUMOR 


It is well know that osteogenic sarcoma 
is a disease of children and young adults, 
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and that it is usually seen in the epiphyseal 
ends of long bones. It is rarely seen in 
individuals over fifty years of age unless 
associated with Paget’s disease. Hence in 
diagnosis we have a practical rule that a 
bone tumor occurring after fifty is either 
lymphoblastoma, plasma cell myeloma, 
Or metastatic cancer or hypernephroma. 
It is unnecessary to sacrifice a limb for 
any of these conditions, except as a pallia- 
tive measure, since all are somewhat 
radiosensitive. 


OSTEOGENIC SARCOMA 


All forms of osteogenic sarcoma are 
malignant but the degree of malignancy 
varies. The prognosis depends somewhat 
on the rapidity of the growth. In general, 
the malignancy of the tumors composed 
of differentiated cells, that is the sclerosing 
and chondral types (Phemister), or the 
growths composed chiefly of adult fibrous 
tissue is less than that of the osteolytic 
and fibroblastic types, but the fact that 
there is considerable bone or cartilage in 
a given tumor does not necessarily imply 
that it is of a low degree of malignancy 
for certain portions of the growth may be 
highly anaplastic. The telangiectic form 
is highly malignant. The chondral and 
sclerosing forms give a history of relatively 
long duration and can usually be recog- 
nized in the radiograph. 


BONE INVOLVED 


The prognosis and treatment varies 
somewhat with the bone involved. A 
sarcoma arising in the jaw which may 
appear histologically highly malignant 
does not form metastases early and the 
prognosis is distinctly better than a tumor 
presenting the same histological appear- 
ance arising in a long bone. The same is 
true to a lesser degree in sarcoma arising 
in the bones of the pelvis, ribs and skull. 
In the skull a periosteal reaction with ray 
formation is seen in the radiograph in 
cases of meningioma, and in children 
xanthoma closely resembles a Ewing sar- 
coma, but may be excluded by the other 


Simmons—Bone Tumors 


JANUARY, 1935 


physical findings. The skull is also one 
of the most common seats for metastatic 
carcinoma, especially from cancer primary 
in the breast and thyroid, and of hyper- 
nephroma. The diagnosis of primary osteo- 
genic sarcoma of the skull, therefore, 
should not be made without a careful 
review of the case. 

Malignant tumors do not occur in the 
phalanges. The most common tumors seen 
in this situation are chondroma, cyst, 
giant cell tumor and, more rarely, sarcoid. 
Sarcoma arising in the other bones of the 
hands or feet is usually but by no means 
always of relatively low malignancy. Osteo- 
genic sarcoma is the most common tumor 
of the upper end of the humerus, as has 
been shown by Codman. There is one 
benign tumor seen in this location often 
confused with sarcoma which arises in 
the greater tuberosity and extends across 
the epiphysis. The radiograph shows the 
cortex on the outer side of the shaft 
thickened. This is probably the chondro- 
blastic type of Geschicter and Copeland, 
and was described by Codman in 1931 
as “epiphyseal chondromatous giant cell 
tumor.” It is readily cured by curetting. 
There is evidence to show that a similar 
type of tumor arises in the greater tro- 
chanter of the femur. 

Osteogenic sarcoma Is seen more com- 
monly in the shaft of the humerus than 
in a similar situation in the other long 
bones, and the fact that the tumor arises 
in this situation should not lead one to 
make a diagnosis of Ewing’s sarcoma or 
benign tumor. 


EWING’S SARCOMA (ENDOTHELIAL 
MYELOMA) 


This osteolytic tumor arising in the 
shaft of the long bones or in the flat bones 
is often confused with osteomyelitis for 
it may be accompanied by severe pain, 
a slight rise im temperature and elevated 
white blood count. Even at operation the 
soft tumor tissue may be mistaken for pus. 
Wide variations in temperature are the 
rule in the later stages of the disease. The 
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radiograph shows bone destruction with 
some new bone formation under the 
periosteum, the new bone being laid down 
parallel with the shaft and giving the 
so-called onion skin appearance. The cortex 
may appear considerably thickened. There 
may be, however, marked reactive new 
bone formation giving the sun-ray appear- 
ance characteristic of osteogenic sarcoma. 
There are several cases of Ewing’s sarcoma 
of the fibula in the Registry presenting 
this picture, but I have not seen it as 
marked in the other bones. Symptoms 
may be present for a considerable length 
of time before any bone changes are noted 
in the radiograph. The disease may run a 
rapid course with death in a few months, 
but the length of life in the fatal case is 
usually somewhat longer than in osteogenic 
sarcoma. 


BENIGN OSTEOGENIC TUMORS 


A benign osteogenic tumor is of slow 
growth and not painful. This group 
includes osteomas and chondromas both 
of which are composed of mature cells but 
somewhat abnormally arranged. The chon- 
dromas, however, at times undergo malig- 
nant changes and when this occurs the 
tumors are of relatively low malignancy 
and, if in an accessible position and 
thoroughly and promptly removed, they 
are usually cured by surgical removal. 
The history is usually that of a tumor of 
long duration which has suddenly shown 
a rapid increase in size. Geschicter and 
Copeland have applied the term “second- 
ary chondromyxosarcoma” to this type 
of growth. Being composed of relatively 
mature cells they are radioresistant. 

Angioma of bone is a rare benign tumor. 
In the few cases reported it has been 
preceded by trauma, and pain has been a 
constant symptom. The radiograph shows 
the periosteum elevated in some instances 
and in others a growth suggesting giant 
cell tumor but having coarser trabeculae, 
giving it the so-called soap bubble appear- 
ance. The only case I have seen occurred 
in the head of the fibula and was mistaken 
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for giant cell tumor. These growths are 
radiosensitive. 


HISTORY 


Osteogenic sarcoma is usually seen in a 
healthy individual. A history of trauma 
followed by the usual symptoms of pain 
and swelling which subside, but which 
are followed after a period of from four to 
twelve weeks by a recurrence of the pain 
is very suggestive of a primary malignant 
bone tumor. Unexplained pain in a bone, 
worse at night and not relieved by rest 
Is an almost constant symptom. Benign 
tumors are not painful. Osteomyelitis, 
tuberculosis and syphilis as a cause of 
pain must be excluded, but this is usually 
possible by the radiograph and by physical 
examination. 

The following are the chief points which 
are suggestive of osteogenic sarcoma to 
be noted in the radiograph: 

1. The situation of the tumor 

2. The fact that it is both osteoplastic 
and osteolytic. 

3. In osteogenic sarcoma the outline 
of the shaft of the bone is preserved within 
the tumor. 

4. The outlines of the tumor are not 
sharply defined as is the case in giant 
cell tumor and often in metastatic tumors. 

5. The presence of the so-called reactive 
angle at the point where the tumor is 
invading the cortex. 

6. The sun-ray appearance due to new 
formed bony spicules beneath the peri- 
osteum. This is not as frequent as one 
is lead to believe. Kolodny states that it 
was present in only 18 per cent in the group 
of cases studied by him, while similar 
radiating spicules may be seen in tertiary 
syphilis and subperiosteal hematoma. 

Many or all of these characteristic signs 
may be absent and, unfortunately, the 
classical x-ray appearance described is 
that of a well-developed tumor. Our 
object is to arrive at a correct diagnosis 
and treat the patient before the disease 
has reached this stage, but in many in- 
stances in the early cases the correct 
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diagnosis cannot be made with any degree 
of certainty without a biopsy particularly 
in the osteolytic forms. 

Osteolytic forms of sarcoma may be 
easily confused with giant cell tumor, 
especially when they occur in the outer 
condyle of the femur, a common seat for 
both tumors. The giant cell tumor, how- 
ever, when developed shows in the radio- 
graph a well-marked outline, extends to 
the joint cartilage and expands the cortex, 
while the osteolytic form of sarcoma 
shows some infiltration, rarely extends 
to the joint and there is no expansion of 
the cortex. It is also of a more rapid 
growth and accompanied by more severe 
pain. 


PERIOSTEAL OR PAROSTEAL FIBROUS 
TYPE 


This is not a true bone tumor. It arises 
in the outer layer of the periosteum and 
destroys the cortex of the bone by pres- 
sure and not by infiltration. These tumors 
are rare and are relatively non-malig- 
nant. If it is possible to remove them 
thoroughly without amputation a cure may 
be expected. 


PLASMA CELL MYELOMA 


The classical picture of myeloma is 
that of a multiple central bone tumor 
usually first noticed in the ribs or flat 
bones, but eventually imvolving to a 
greater or lesser degree all the bones of 
the skeleton. Unfortunately, many cases 
are definitely atypical. In certain cases 
the first mdication of the disease may 
be a tumor of the tonsil, the bones becom- 
ing involved later. A correct diagnosis 
in this form of the disease can only be 
made by biopsy. I have seen several in 
which the disease was limited to one bone. 
One of these cases, proved by biopsy, 
has now been followed for nine years and 
no other bones are involved. Both Ewing, 
and Geschicter and Copeland mention 
this type. In the same way, the x-ray 
appearance may be typical or distinctly 
atypical, suggesting giant cell tumor or 
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metastatic malignant disease. Bence-Jones’ 
bodies may be present in the urine but 
in my experience are not common. Certain 
of these tumors are radiosensitive, others 
are not but radiation is the only treatment 
to be advised. 


GIANT CELL TUMOR 


When fully developed these tumors 
have a characteristic appearance in the 
radiograph, but may be confused with 
osteolytic osteogenic sarcoma, metastatic 
cancer or a bone cyst. They arise in the 
spongy bone destroy the cortical bone 
and expand the cortex without breaking 
through. The tumor apparently extends 
to the joint cartilage and the outline is 
as a rule sharply marked at its junction 
with the shaft. The transverse diameter 
of the tumor is usually nearly as the 
longitudinal which is not the case in a 
bone cyst. Geschicter and Copeland have 
called attention to the fact that in the 
skull they are only found in the bones 
derived from cartilage, and in the long 
bones in the portions described. In the 
phalanges, it is often impossible to differ- 
entiate them from a chondroma, although 
the latter tumor rarely extends to the 
cartilage. 

While the greater number of the malig- 
nant bone tumors fall into one of the 
foregoing classes, there remain a group 
which pathologically cannot be classified. 
Among these may be included a tumor 
designated as angio-endothelioma. The 
x-rays of all these unclassified tumors sug- 
gest either osteogenic sarcoma or Ewing’s 
sarcoma. Many on pathological exami- 
nation appear highly malignant, but clini- 
cally some cures have been reported. 


SKELETAL DISEASES 


The possibility of a suspected tumor 
of the bone being some form of generalized 
skeletal disease should always be borne 
in mind. Although with care there is 
relatively little chance of confusing the 
two conditions, the radiograph often sug- 
gests at first glance osteogenic sarcoma. 
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Among these diseases should be mentioned 
osteopoikilosis which may be confused 
with metastatic cancer or myeloma, sar- 
coid which involves the bones of the 
hands and the mediastinal glands, melo- 
rheostosis, marble bones, xanthoma and 
Paget’s disease. Recent studies have shown 
the close relationship between osteitis 
fibrosa cystica and bone cysts to hyper- 
activity of the parathyroid glands, and 
blood calcium and phosphorus determina- 
tions should be done on every case in 
which the x-ray appearance suggests in 
any way a cyst. 


INFLAMMATORY CONDITIONS 


The two inflammatory conditions most 
frequently confused with osteogenic 
sarcoma are osteomyelitis and syphilis. 
Ewing’s sarcoma, particularly in an early 
stage, closely resembles osteomyelitis both 
clinically and by radiograph, and the 
possibility of confusing the two conditions 
should be borne in mind. It is possible to 
confuse a gumma with a giant cell tumor, 
and I have recently seen a case of tertiary 
syphilis that closely resembled osteogenic 
sarcoma. Syphilis and sarcoma can be 
present in the same individual, and it is 
a question, where the diagnosis is in 
doubt, whether valuable time should be 
wasted waiting to observe the results of 
antiluetic medication before treatment 
for a possible sarcoma is instituted. It 
is probably safer to perform a biopsy at 
once if there is doubt as to the diagnosis. 


METASTATIC TUMORS 


The possibility of a bone tumor being 
metastatic must always be borne in mind, 


and in individuals over fifty, metastatic 
cancer is the commonest form of bone 
tumor. In many instances a careful history 
and physical examination will reveal the 
primary growth, but occasionally none 
can be found even at autopsy. Any form 
of cancer may develop bone metastases, 
although it is more common in cancer 
of the thyroid, breast and prostate. In 
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hy pernephroma the metastases may occur 
in any portion of any bone of the body 
and be either osteoplastic or osteolytic, 
the latter form being more common. They 
are often expansile and may pulsate. 
Metastases often develops at the site of an 
injury. The bones also may show definite 
changes in leukemia and lymphoblastoma. 

Recently, considerable work has been 
done on the phosphatase content of the 
blood in bone diseases and tumors. This 
substance is an enzyme produced by grow- 
ing osteoblasts, and in any tumor in which 
there is osteoblastic activity it is increased. 
Dr. Clifford C. Franseen has been investi- 
gating this subject in the laboratory of 
the Cancer Commission of Harvard Uni- 
versity during the past year, and presented 
his results at the recent meeting of the 
Society for Clinical Investigation. 


The phosphatase is increased in practically 
all cases of osteogenic sarcoma and after 
removal of the tumor falls to normal in about 
two weeks. We have not had enough experience 
to say whether it is increased in the purely 
osteolytic forms, but it has been particularly 
high in tumors containing osteoid tissue with- 
out the deposition of calcium salts. In metasta- 
tic tumors the phosphatase has been normal 
unless they were very extensive in which case 
it was slightly elevated. This was true in both 
the osteolytic form usually seen in cancer of 
the breast and in the osteoplastic form occurring 
in cancer of the prostate. In the latter case 
although new bone is being formed it is being 
laid down slowly and there is little osteoblastic 
activity. The phosphatase has been normal in 
giant cell tumor and chondroma. In osteitis 
fibrosa cystica, it is slightly increased depend- 
ing somewhat on the number of lesions, but 
the blood calcium is high and the phosphorus 
low, while these are normal in osteogenic 
sarcoma. In plasma cell myeloma the blood 
calcium and phosphorus are both somewhat 
increased but fluctuate, while the phosphatase 
has been normal. In Paget’s disease the 
phosphatase is very high. During the healing 
of fractures it is slightly increased unless there 
is non-union when it is normal. It is also 
increased in healing osteomyelitis, and in fact 
in any disease in which new bone is being 
formed. 
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Much more work on the subject is necessary, 
but it opens up a new field for research in the 
study of bone tumors. The actual clinical value 
of the test is also yet to be determined, but I 
am inclined to believe that it will be useful 
and that a rise in the phosphatase content of 
the blood after operation will enable us to 
predict a recurrence before it can be demon- 
strated clinically. Treatment, therefore, may 
be begun while the growth is still small. In this 
respect the value of the test may be similar to 
that of the Ascheim-Zondek test in tumors of 
the testicle. 


TREATMENT 


In spite of the refinement in diagnosis, 
the fact remains that in certain cases of 
osteogenic sarcoma the diagnosis will 
remain in doubt until biopsy is performed. 
This is especially true in the early cases 
particularly in the central osteolytic form. 
Before any method of treatment is decided 
upon the object to be attained should be 
clearly understood, that is whether an 
attempt at permanent cure is to be made 
or only palliation and prolongation of life 
are sought. Ewing stated at the London 
Cancer Conference in 1928 that “amputa- 
tion alone cured some advanced cases as 
well as some early cases. Neither toxins 
alone or radiation alone cured any.” 
The experience of the Registry of Bone 
Sarcoma shows that this statement is as 
true today as it was then, with the excep- 
tion that a few cases have been cured by 
resection. 


I believe the safest treatment when osteo- 
genic sarcoma of a long bone is suspected is an 
open biopsy with a tourniquet on the limb. A 
fragment of tumor should be removed suffici- 
ently large to allow the pathologist to obtain 
a fair idea of the character of the cells in differ- 
ent portions of the growth, by examination of 
the frozen section. If the tumor proves to be 
osteogenic sarcoma, immediate amputation 
should be performed through the bone next 
proximal to that diseased, or disarticulation 
at the proximal joint. If, however, the biopsy 
shows the tumor to be non-malignant the 
patient is to be congratulated and no apology 
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should be made for performing an unnecessary 
operation. 


Unfortunately, the patient and his 
physician will usually try any treatment 
that in their mind offers some hope of 
saving the limb and amputation is often 
performed as a last resort, too late to 
effect a cure. It is a fact, however, that 
several of the cured cases in the Registry 
have received what might be termed very 
poor treatment. Removal of a specimen 
by the Hoffman punch may prove satis- 
factory, but the fragment of tissue removed 
is small and often insufficient for accurate 
diagnosis. There is also a possibility that 
the hemorrhage and trauma following the 
introduction of the needle and subsequent 
electrocoagulation may stimulate the 
growth. A preliminary open biopsy with 
cauterization of the raw surface of the 
tumor and amputation at a later date is 
also, theoretically, a dangerous procedure 
and is not to be advised. In certain cases 
of chondral sarcoma and parosteal fibro- 
sarcoma it is justifiable to resect the bone 
and thus preserve the limb. This is usually 
only applicable to tumors originating in 
the fibula or in the bones of the upper 
extremity. 

The value of preoperative x-ray radia- 
tion is problematical. There is no question 
but that radiation profoundly affects the 
tumor. This is shown by the change in the 
appearance of the growth in the radiograph, 
as well as histologically. It also has diag- 
nostic value for the osteolytic forms are 
more radiosensitive than the chondro- 
matous and sclerosing. I believe, how- 
ever, that the time lost by subjecting a 
patient to adequate radiation before oper- 
ation more than offsets the possible danger 
of disseminating the disease by biopsy with 
a tourniquet in place, and immediate 
amputation. Although the removal of 
the entire bone in which the disease origi- 
nates is the treatment of choice, in certain 
cases of small tumors of the lower end of 
the femur it is permissible to amputate at 
the level of the lesser trochanter. This 
operation is accompanied by less shock 
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than hip joint amputation and gives a 
better stump. It is needless to say that no 
operation should be performed except as a 
palliative measure if there is any evidence 
of remote metastases. In incurable cases, 
radiation may be employed either as 
highly filtered radium, if a_ sufficient 
quantity is available, or high voltage 
x-ray. This influences the growth of all 
forms of sarcoma, but the beneficial effect 
varies according to the degree of malig- 
nancy of the tumor, the anaplastic growths 
being much more radiosensitive than the 
sclerosing form. 

In sarcoma of the flat bones the removal 
of the entire tumor is usually impossible 
and operation should not be attempted 
except in the occasional case where this 
can be done. It is in these cases that 
preoperative radiation may be used to 
advantage, but it must be remembered that 
tumors originating in the flat bones are as 
a rule of a lower degree of malignancy than 
those originating in the long bones. Radia- 
tion treatment only is usually to be advised, 
however, in tumors of the flat bones. 

There is still much difference of opinion 
as to the value of postoperative pro- 
phylactic radiation. As evidence accumu- 
lates it may be possible to draw conclusions 
as to its value, but so many factors enter 
into the prognosis in a given case no definite 
statement can be made at the present time. 
There appears to be a great difference 
of opinion on this subject between the 
surgeons and the radiologists. If radia- 
tion is employed the chest is the obvious 
region to treat. If metastases do occur there 
is no question but what they may be pro- 
foundly affected by radiation and the 
patient’s life prolonged. Cured cases, how- 
ever, have not been registered. 

Ewing’s endothelial myeloma responds 
readily to radiation treatment, but some 
cells remain active even after heavy radia- 
tion and later assume renewed activity 
and lead to the formation of metastases. 
All of the proved cured cases of this form 
of tumor in the Registry have had an 
amputation performed. 
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GIANT CELL TUMOR 


These are classed as benign tumors but 
there is evidence to show that a small 
proportion of them will form metastases 
(malignant variant), or that they may 
change their character and become malig- 
nant, the resulting sarcoma bearing no 
histological resemblance to the original 
tumor. Because of this fact, I am inclined 
to advise resection in cases in which the 
tumor is situated in the fibula or the bones 
of the forearm. In the chondromatous form 
seen in the upper end of the humerus 
curetting is the treatment of choice. In 
other situations either radiation treatment 
or curetting may be employed. Good and 
bad results have been obtained by both 
methods and the one should be chosen that 
seems most applicable in the individual 
case. Interstitial radiation should not be 
employed on account of the danger of 
bone necrosis. In general it is usually best 
to employ radiation treatment for, if it is 
unsuccessful, operation can be performed 
later. Following either method of treat- 
ment it is unusual for the bone to regenerate 
and completely close the defect. 


COLEY’S, SERUM 


The value of treatment by the mixed 
toxins of streptococcus and the Bacillus 
prodigiosus advocated by Coley still re- 
mains to be proved. There is no case of 
osteogenic sarcoma in the Registry, ac- 
cepted by the Committee as such, that 
has been cured by this method of treat- 
ment alone. Many of the cured cases were 
treated by the toxins, but all of these were 
operated upon as well. Few surgeons have 
been able to obtain such good results as 
Coley. On the other hand, Coley has 
probably had the largest experience in the 
treatment of bone tumors of anyone in 
this country. At the present time we are 
not advocating the use of the toxins either 
as a curative or as a prophylactic measure. 

[For References see p. 49.] 


THE PLACE OF THE 


BIOPSY IN BONE SARCOMA 


James M.D. 


NEW YORK 


HE biopsy should be the last step 

in the diagnosis of bone sarcoma. 

In support of this dictum one may 
bring substantial considerations. 

1. The clinical history and the radiologi- 
cal findings, in experienced hands, yield 
a positive or practically certain diagnosis 
in the great majority of cases. When these 
data fail to give reasonable assurance the 
case generally remains atypical or obscure, 
in spite of a biopsy and throughout its 
course. It may be admitted that certain 
cases will fall into inexperienced hands, 
but the pathologist is as likely to err as 
the clinician. Today surgical and radiologi- 
cal talent is generally more reliable or 
accessible than is highly competent patho- 
logical diagnosis. There is no doubt, how- 
ever, that an inexperienced clinician may 
derive much help and be saved some errors 
by submitting an adequate portion of 
the tumor tissue to an experienced patholo- 
gist, but at unnecessary expense to his 
patient. This may be a very practical 
consideration, but it is not valid in 
estimating the proper position of the biopsy 
in any group of cases. 

When the clinician forms the habit of 
relying on a hasty biopsy he invariably 
forms the habit of hasty review of the 
clinical and radiological evidence, and 
thus a vicious circle is established, and 
the actual need of a biopsy tends to 
increase. It is my impression that radiolo- 
gists, by their tendency to avoid biopsies, 
have acquired quite remarkable skill in 
interpreting clinical and radiological data, 
and thus in general, surpass the surgeons 
in diagnostic skill. It is not too much to 
ask that every surgeon who undertakes 
to deal with bone sarcoma should be 
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highly proficient in radiological diagnosis, 
or should command the services of an 
experienced roentgenologist, or better do 
both. 

2. The whole clinical and radiological 
picture of the case of bone sarcoma usually 
furnishes a better conception of the 
diagnostic and therapeutic problem than 
can be obtained from a biopsy. Often the 
rate of growth, extent of the disease, and 
the radiological details indicate the general 
nature and grade of malignancy of the 
process, better than does the histological 
structure of the tumor, but this is not 
always the case. 

The pathologist works under a great 
handicap when he undertakes to make 
clinical diagnoses and advise treatment 
without full knowledge of the clinical and 
radiological data. No experienced patholo- 
gist wishes to make critical diagnoses 
without such data. Very often he finds that 
the general data furnish the diagnosis, 
and strongly influence, or even decide 
his histological report, and he wonders 
why the biopsy was made. Reviewing 
the character of the opinions recorded 
on the cases in the Registry of Bone 
Sarcoma during the past ten years, I 
get the impression that surgeons and 
pathologists are relying more and more 
on the general features of the case, and 
less and less upon histological details. 
This is especially true in obscure cases. 

3. Few surgeons realize the limitations 
in the histological diagnosis of bone tumors 
and the conditions which simulate or 
accompany them. The sources of error are 
numerous: 

(a) In the walls of many benign cystic 
giant cell tumors there is a zone of reactive 
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tissue which closely resembles osteogenic 
sarcoma, and an erroneous diagnosis may 
be made when this tissue is encountered. 

(b) In the central portions of many giant 
cell tumors, or in large areas, the tissue 
resembles medullary spindle myxosarcoma, 
giant cells are absent, and the impression 
of a malignant tumor may be obtained. 

(c) On the outer portions of some slowly 
growing ossifying sarcomas the tissue 
resembles the normal bone of myositis 
ossificans, and gives a false impression of a 
benign tumor. 

(d) In the central portions of some 
periosteal fibrosarcomas the cells may be 
atrophic and the tissue suggests a benign 
fibroma, whereas the outer portions are 
active and malignant. 

(e) Many bone sarcomas are associated 
with chronic suppurative and non-suppu- 
rative osteomyelitis, and when the patholo- 
gist encounters foci of pus, he is often 
puzzled to decide whether the surrounding 
cellular tissue is degenerating tumor or 
regenerating inflammatory tissue. This 
situation is quite common in the case of 
children. 

(f) In many cases of endothelioma of 
bone, osteomyelitis precedes or accom- 
panies the tumor process. The discovery 
of pus in the biopsy has often led to a 
positive and erroneous diagnosis in these 
cases. 

(g) Chronic granulomatous processes in 
bone, Hodgkin’s disease, syphilis and 
tuberculosis produce structural changes 
which are often extremely difficult to 
distinguish from sarcoma. Many a limb 
has been sacrificed because of errors of 
this class. 

(h) Many cases of acute myositis ossi- 
ficans present a structure which is very 
difficult to distinguish from sarcoma, and 
in some cases it is impossible to make the 
distinction. Here the clinical and radiologi- 
cal evidence is superior. This is a notorious 
source of unnecessary amputations. 

When the surgeon resorts to a biopsy 
he is often inclined to assume that his 
responsibility is ended and that he may 
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rely upon the pathologist’s report 100 
per cent. Yet the foregoing list of ordinary 
sources of error in histological diagnosis 
shows that this confidence is not well 
founded. These sources of error have not 
been exaggerated, for all of them have 
been encountered by the writer many times 
in his own experience. 

4. Numerous unexpected complications 
arise from biopsies on bone tumors, and 
while the individual surgeon may claim 
that he has not encountered them very 
often, the total damage done forms a 
serious objection to the biopsy. There 
may be uncontrollable hemorrhage re- 
quiring immediate amputation, or a more 
serious emergency measure than the simple 
biopsy. Infection may follow, either low 
grade and chronic or acute and serious. 
In any such case treatment by any 
other than surgical measures is generally 
precluded. 

No tumor tissue responds to surgical 
trauma with such markedly increased 
malignancy as does bone sarcoma. In no 
tumor is integrity of the capsule such 
an effective barrier to growth. In no 
malignant tumor do tumor cell emboli 
break into the blood vessels more readily. 
While some of the reported cured cases 
of osteogenic sarcoma in the Registry 
had been biopsied, there can be no record 
of the cases in which the biopsy did dis- 
seminate the disease. We only know that 
osteogenic sarcoma disseminates early and 
easily. 

Finally, the biopsy interferes with proper 
radiation treatment. Scars often break 
down. The full doses required cannot be 
given when the roentgenologist has to 
regard the scar. Often the tumor fungates 
through the scar area. In the scar area the 
tumor tissue becomes more radioresistant. 

5. The chief objection to the biopsy 
in bone sarcoma is more fundamental 
still. Bone sarcomas are allowed to run 
along, in the hands of all types of practi- 
tioners, until the disease becomes so 
obvious that no further delay can be 
tolerated and resort is finally made to 
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the radiograph and then to the biopsy. 
So long as this attitude prevails, there 
will be few cures of these diseases. When 
the disease reaches the biopsy stage It is 
often disseminated in the neighboring 
veins or already in the lungs. When the 
condition is readily recognized in the radio- 
graph, also, it is often disseminated. Unless 
we are prepared to adopt the policy of 
suspecting bone sarcoma on clinical signs, 
the chief of which is persistent pain, worse 
at night, the melancholy history of this 
disease will be indefinitely perpetuated. 
For these reasons | venture to urge that 
every case of persistent unexplained pain 
in a bone should be regarded provisionally 
as sarcoma and treated by radiation. On 
such a plan the disease might often be 
attacked at an early stage when there is 
some hope for successful control. The 
adoption of such a plan would limit the 
biopsy, with rare exceptions, to the oper- 
ating table before an expected amputation. 
6. An aspiration biopsy by an 18 bore 
needle has been remarkably successful 
in revealing the structure of bone tumors. 
By passing the needle through a minute 
skin incision, after a drop of novocaine, 
it is usually easy to penetrate the shell 
of medullary tumors and secure by suction 
enough tissue to yield a positive diagnosis. 
With soft extramedullary tumors the 
method is practically always satisfactory. 
When the operator acquires some skill, 
and the pathologist is willing to employ 
care and patience, a very high proportion 
of correct diagnoses may ‘be obtained. 
Most objections to the surgical biopsy 
are avoided. When this method becomes 
a familiar routine there remains a very 
restricted field for the old surgical biopsy. 
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DISCUSSION 


Dr. B. Corey: I personally feel that Dr. 
Ewing’s remark about the value of aspiration 
in bone tumor is not at all exaggerated. I 
would like to give due credit to Martin and 
Ellis for devising and perfecting this method of 
diagnosis. As a matter of fact, our use of it in 
the bone department came after seeing the 
remarkable successes that they had with it in 
aspirating malignant deep-seated tumors. We 
simply borrowed this method of diagnosis and 
applied it to bone tumor work. The technique 
is exceedingly simple. Radiographs were care- 
fully studied, the patients examined clinically, 
and a suitable place on the skin picked out as 
to where we would perform this aspiration. 
The skin was injected with novocaine and the 
skin punched with a pocket knife through 
which a needle passes without having to be 
forced through intact skin. The needle is 
introduced directly into the tumor, being 
guided by touch, and when it is felt that the 
needle has entered the characteristic portion 
of the tumor, the tissue is cored out. A 20 c.c. 
syringe fits this needle snugly, preferably one 
with a needle plunger. Strong suction is made. 
After the needle is withdrawn, suction is gradu- 
ally released so that it does not snap the tissue 
back into the barrel of the syringe. After with- 
drawal, the contents of the needle are expressed 
on a glass slide, crushed with another slide and 
smeared, and this, in most cases, is sufficient 
to enable us to make a diagnosis. 

This method places an unusual demand on 
the pathologist who interprets such small 
fragments of tissue. If this method of diagnosis 
were widely circulated without adequate 
training of the pathologist, one would hesitate 
to amputate on a diagnosis made from such a 
minute amount of tissue. However, in this 
hospital we have no hesitation. Up to the 
present time we have never amputated on an 
aspiration biopsy where the subsequent report 
showed the diagnosis to be wrong. 


SURGICAL TREATMENT OF OSTEOGENIC SARCOMA 


Henry W. MeyeErDING, M.D. 


ROCHESTER, MINN. 


HE records of large medica! centers, 

showing the results of the combined 

efforts of the clinician, pathologist, 
roentgenologist and surgeon, will become 
the source from which much of our future 
knowledge regarding diagnosis, prognosis 
and therapeutic values will be obtained. 
If treatment of osteogenic sarcoma is 
to show improvement in the number of 
five-year cures obtained, I believe earlier 
diagnosis and the close cooperation of 
the general practitioner, the roentgenolo- 
gist and the surgeon are essential. 

That there has been and still exists a 
considerable difference of opinion as to 
treatment among surgeons and roentgen- 
ologists is the daily observation of those 
who are actively engaged in the care of 
these patients. All osteogenic sarcomas 
are not operable. The site, size, type and 
grade of malignancy and the general 
condition of the patient must be taken 
into consideration in determining the 
therapeutic measures best suited to deal 
with the growth. Pulmonary metastasis 
must be ruled out by roentgenograms of 
the thorax before attempting to deal 
with the tumor surgically. Irradiation 
by roentgen rays or radium and the use 
of Coley’s toxins may be the only treat- 
ment desired or advised for many large 
and inoperable tumors. Roentgen rays 
are invaluable in the diagnosis, prognosis 
and treatment of osteogenic sarcoma; they 
give us our first knowledge of pulmonary 
metastasis. The remarkable reaction of 
some tumors to irradiation is diagnostic, 
the primary endothelial myeloma dis- 
appearing completely; yet metastasis may 
occur with fatal termination. Osteogenic 
sarcomas do not react so favorably to 


irradiation of the primary tumor, in my 
experience, and metastasis occurs irrespec- 
tive of whether treatment has been given 
or not in a high percentage of cases. In 
my practice it is the aim to eradicate the 
primary growth whenever it is surgically 
possible, and an attempt is made to prevent 
the occurrence of metastasis by the use of 
roentgen rays, radium and Coley’s toxins. 

For the purpose of this study I have 
taken 100 cases of osteogenic sarcoma, 
including the pathologist's Ss reports, in 
which the patients were examined and 
operated on at The Mayo Clinic from 
December, 1921 to October, 1933. These 
cases include all types of operations, 
amputation, biopsy, exploration and ex- 
cision, and all the patients in this series 
received treatment with roentgen rays 
or with radium or Coley’s toxins, either 
alone or in combination, after operation. 

The average age of these 100 patients 
was 28.3 years; for the 67 males in the 
series it was 28.5 and for the 33 females 
27.3 years. The histories apparently gave 
evidence of little hereditary influence 
as a factor; 5 patients admitted a history 
of malignant disease in their families, 
50 denied it, and in 45 cases the records 
made no mention of it. 


RELATION OF AGE TO SITUATION OF 
SARCOMA 


The relation between the age of the 
patient and the situation of the growth 
is given in Table 1. A history of trauma 
was definitely positive in 42 cases, defi- 
nitely negative in 8, and not stated in 50. 
Of the 42 patients who had a definite 
history of trauma at the site of the tumor, 
12 had immediate and persistent symptoms 
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of pain and 34 had associated symptoms 
within six months. In 5 cases the history 
of trauma was so remote, three, five, seven, 
thirteen, and forty-five years, respectively, 
as to make the relationship of doubtful 
value. I think it is significant that 50 per 
cent of these patients were in the most 
active period of life, eleven to thirty years 
of age, and that 75 per cent of the tumors 
developed at sites of common injury. 
There must exist some unknown general 
condition among these patients which 
allows cells to become malignant following 
trauma as an exciting factor. 


TABLE I 
ONE HUNDRED SURGICAL OSTEOGENIC SARCOMAS: 
RELATION OF AGE TO SITUATION 
| Age, Years 
| 
Bone | | || | Total 
More 
to} to| to} to| to} than | 
10/20) 50 
116 
Left 1/14) 1 I 22 
5) 3) 1 10 
Right 2) 1). I 4 
6 
Right 4 
(Left I I 2 
i \ Right I I 2 
Feet itit 4 
Right I 
anal: 
Scapula......... | Left 
Right I I 
Left | | | 
| | | 
Ischium......... | 
I 
10 100 


The average interval between onset of 
symptoms and operation in 97 cases was 
fourteen months. In 2 cases the interval 
was not stated, in one it was forty-five 
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years and hence was not included. In these 
97 cases, 72 patients came for treatment 
within six months after onset of symptoms; 
25 did not come until a longer interval 
had elapsed, in one case more than forty- 
three months. In 28 cases some form of 
operation had been performed elsewhere 
within three months of the onset of 
symptoms. 


SYMPTOMS 


The principal symptoms complained 
of were pain, swelling and tenderness. 
In 94 cases pain was the predominant 
symptom; in 88 cases there was noticeable 
swelling, in 44 definite tenderness, in 27 
definite evidence of local heat, in 16 some 
stiffness of joints and, in 15, the patients 
had lost weight. In 10 cases there was some 
local redness, apparently often resulting 
from previous treatment. Four patients 
had diseased sinuses, one patient had 
ulcer, one cough, and one _ paralysis. 
For the whole group, examination of the 
blood revealed: an average value for 
hemoglobin of 75.3 per cent in 96 cases, 
an average number of erythrocytes of 
4,410,000 per cubic millimeter in 68, and 
an average number of leucocytes of 8,800 
per cubic millimeter in 97; the lowest 
leucocyte count was 3,400 and the highest 
20,000. Roentgenologic examination of 
the lungs was negative for metastasis 
before operation in all of the 100 cases. 
In 2 cases there was evidence of old, 
quiescent tuberculosis. 

In 62 cases the patients did not state 
if a diagnosis had been made previous to 
consultation at the clinic; in 20 cases a 
definite diagnosis of sarcoma had been 
made, in 7 of tuberculosis, in 4 of tumor, 
in 2 of carcinoma, and in one case each, 
of giant-cell tumor, chondroma, sciatica, 
rheumatism and osteomyelitis. Although 
we at the clinic were able to diagnose 
preoperatively the majority of the osteo- 
genic sarcomas, there are some in such 
sites as the spine, bony pelvis, sternum 
and scapula which are only recognized 
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at operation and by microscopic exami- 
nation. Some of these were small tumors, 
others had been treated and operated on, 
thus complicating the findings. Accord- 
ingly, the preoperative diagnosis in 76 cases 
was bone sarcoma, in 6 benign osteogenic 
tumor, in 4 simply tumor, in 4 indetermi- 
nate, in 3 giant-cell tumor, in 2 recurring 
tumor, in 2 benign tumor, in 2 tuberculosis, 
and in one osteochondromatosis. 


TREATMENT BEFORE AND AFTER 
ARRIVAL AT THE CLINIC 


Sixty-four of these 100 patients had not 
been treated prior to their admission to 
the Clinic. Of the remaining 36 patients 
treatment had consisted of excision in 
8 cases, exploration in 4, biopsy in 4, 
incision and drainage in 3» incision and 
roentgen rays in 3, aspiration in 2, casts 
applied in 2, roentgen treatment in 2, 
pills in 2, extension in one case, curettage 
in one, two excisions and roentgen rays 
and radium in one, excision and amputa- 
tion with recurrence in one, and amputa- 
tion with recurrence in one. 

The type of operation employed at the 
Clinic in these 100 cases of osteogenic 
sarcoma was as follows: biopsy and ampu- 
tation in 33 cases, amputation alone in 

biopsy alone in 22, excision in 27, 
© ll with later amputation in 4, excision 
with later amputation in 2, and exploration 
in one case. 

Eighty-seven of these patients with 
surgical osteogenic sarcoma received some 
form of postoperative treatment; all had 
treatment with roentgen rays at the Clinic, 
and 18 had radium in addition, 3 had a 
combination of radium, roentgen rays and 
Coley’s toxins, and 4 had a combination of 
roentgen rays and Coley’s toxins. All pa- 
tients were advised to have treatment with 
roentgen rays, radium and with Coley’s 
toxins as a postoperative measure. Oper- 
ation was not always used as a curative 
measure; at times it served merely as a 
palliative measure and at times it was to 
substantiate or make a positive diagnosis. 
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BIOPSY 


Biopsy was performed in 22 of these 
100 cases. Fourteen of the 22 patients were 
males, 8 females. The average age of the 
patients was 31.6 years, the average 
duration of symptoms eighteen months, 
the average duration of life after biopsy 
nineteen months, and the total length of 
life from onset of symptoms thirty-eight 
months. The ilium was involved and biopsy 
was obtained in 8 cases, the femur in 6, 
the humerus in 5, and the fibula, spine, 
and tibia one case each. The value of biopsy 
is largely dependent on the experience of 
the pathologist in distinguishing sarcoma 
of bone from other lesions of bone and in 
grading the degree of malignancy. The 
surgeon must make sure that the material 
he gives the pathologist represents true 
tumor tissue, and if there is not complete 
agreement it is well to give the pathologist 
further time or material to study. In my 
work I find the cooperation of the skilled 
pathologist of inestimable value in clearing 
up the diagnosis i in a small group of cases 
in which it is doubtful, and in grading 
the degree of malignancy; this assistance 
may alter the type of operation to be 
employed and the prognosis. Biopsy must 
be done with the least amount of trauma, 
employing a tourniquet if possible, and I 
believe the benefit derived when performed 
skillfully far offsets any danger, such as the 
possible production of metastasis. 


EXCISION 


The excision of osteogenic sarcoma is 
performed when the degree of malignancy 
is low, grade 1 or 2 according to Broders’ 
classification, or when the tumors are so 
situated that they cannot be removed by 
amputation or when patients refuse more 
radical procedures. The average age of 
the 27 patients who underwent excision 
of the growth was 38.6 years, and they 
came a little earlier and lived longer 
than those of the group in which biopsy 
was performed. The g patients in this group 
who finally died came for operation on 
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the average of eighteen months, and lived 
fifty-three months after the onset of 
symptoms. 

The 15 patients in this group who are 
living came for operation on the average 
of fifteen months, and lived seventy-three 
months, after the onset of symptoms. The 
tibia was involved in 5 cases, the sternum 
in 3, the foot in 4, the scapula in 2, the 
ribs in 2, the femur in 4, the clavicle in 
one case, the ilium in 2 cases, the coccyx 
in one case, the humerus in one, and the 
vertebrae in 2 cases. 

Most of the tumors were of a low grade 
of malignancy. I feel the grading of malig- 
nancy is one of the most important ways 
available at this time of classifying osteo- 
genic sarcoma. Treatment with radium or 
roentgen rays and with Coley’s toxins 
is advised postoperatively. Reconstructive 
surgery may restore function in some of 
these cases in which tumors are excised; 
extensive scarring from irradiation, how- 
ever, may result in slough about the 
operative field when such extensive surgery 
as bone grafting is employed. 


AMPUTATION 


Primary amputation of osteogenic sar- 
coma appears to have been performed for 
young patients, as the average age of the 
II patients in this group was twenty years, 
the duration of symptoms sixteen months 
before operation, the duration of life 
after operation eleven months, and the 
total life from onset of symptoms little 
more than two years. Ten of the 11 patients 
are dead. Thus it would appear as if the 
surgeon was certain of the diagnosis and 
that amputation was of a palliative nature. 
Postoperative irradiation did not seem to 
control the occurrence of metastasis. One 
patient, a girl of thirteen years, whose 
case is reported elsewhere, is alive and well 
eleven years after primary amputation. 
She received seventeen postoperative treat- 
ments with roentgen rays, distributed 
over the stump of the tibia, and over the 
groin and mediastinum. 
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RESULTS OF BIOPSY AND AMPUTATION 
FOLLOWED BY ROENTGEN RAYS, 
RADIUM AND COLEY’S TOXINS, USED 
IN COMBINATION OR SINGLY 


When a preliminary biopsy is_per- 
formed just prior to amputation (and the 
tourniquet is used to prevent possible 
forcing of cells into a moving blood stream) 
the patient and relatives feel more satis- 
fied. Moreover, the protection of the 
surgeon and of the patient, when exami- 
nation of tissue by an expert pathologist 
has proved the diagnosis to be correct, 
is well worth while. It takes only a few 
minutes to have tissue examined, and | 
usually make it a poimt to inform the 
relatives of the pathologist’s opinion and 
make sure that the consent to amputation 
is certain. I believe removal of the primary 
growth by amputation and postoperative 
irradiation and use of Coley’s toxins 
is the treatment of choice at present. No 
doubt there will be, and I hope soon, more 
efficient methods of treatment devised. 

Of the 28 patients in the group who were 
treated by this method 14 are dead, 14 
were alive when last heard from, and 7 were 
alive more than five years after operation. 


COMMENT 


In following these patients after opera- 
tion one is inclined to classify those not 
heard from as having died, yet such is not 
always the case. I did not consider the 
prognosis for a five-year cure at all good 
in the case of the girl thirteen years old 
who survived amputation and, at one time, 
having failed to hear from her in response 
to our inquiries, gave her up as dead; 
however, on writing to her family physician 
I was agreeably surprised to find that she 
was well and had married. Of the 100 
patients in the group 16 are living five 
years after operation; 2 died after five years 
and 49 before. The remaining 33 patients 
were heard of from one to five years after 
operation, but we have not been able to 
reach them nor have we definite proof of 
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death; we will continue in our efforts 
to trace them (Table 11). 


TABLE II 
ONE HUNDRED PATIENTS WITH OSTEOGENIC SARCOMA 
OPERATED ON SINCE 1921* 


Patients 


Living| Dead | Total 


Living 5 years or more | 18 
Living 4 to 5 years.............| co & 
Living 3 to 4 years............. 11 
Living 2 to 3 years...... | 10 
Living 1 to 2 years re | 16 
Living less than 1 year.........| | 35 
Date of death not known 

Not hear from 


* Including biopsy, exploration, excision, and ampu- 
tation. 


In conclusion I would urge roent- 
genologic examination of all painful regions 
of bone, for the roentgenogram gives the 
earliest information as to the nature of 
the primary growth, as well as the earliest 
evidence of metastasis in the lung. When a 
suspicious change in bone is noted, the 
patient should be sent at once to any one 
of a number of medical centers where the 
personnel is skilled in diagnosis and treat- 
ment and are open minded as to the rela- 
tive values of surgery and other methods 
employed in destruction of the primary 
tumor and prevention of metastasis. 


DISCUSSION 


Dr. Norman L. Hicinsotuam, New York: 
In the light of our present knowledge and amply 
supported by Dr. Meyerding’s convincing 
presentation, the treatment of choice of osteo- 
genic sarcoma would seem to be surgical. 
The results of treatment at Memorial Hospital 
of 70 consecutive cases of osteogenic sarcoma 
by irradiation from January 1, 1923 to January 
I, 1933 without amputation will be presented 
by Dr. Bradley L. Coley. It therefore seems to 
me worth while to review the 79 cases treated 
during this same decade by amputation. 
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Of these 79 cases, 17 had amputation as 
the sole method of treatment; 30 had pre- 
operative irradiation followed by amputation 
prescribed as a selected method of treat- 
ment; 27 later consented to amputation after 
thorough trial of irradiation methods, and 
in 5 cases amputation was performed as 
a palliative measure, though pulmonary me- 
tastases were present at the time of operation. 

Of the 79 cases, 18 are alive, 15 free of dis- 
ease and 6 of those have remained well over a 
five-year period. Sixty-one are dead and of 
these one lived beyond the five-year period 
and died of cardiac disease, and another 
survived eight years. Forty-one died of definite 
pulmonary metastases and 21 died of me- 
tastases to other regions. In the group of 
patients known to be dead, the average dura- 
tion of life from the date of amputation was 
14.7 months and from the appearance of 
metastases 6.4 months. 

An analysis of the 79 cases reveals the 
average age to be 28.1 years, the youngest 
being five years of age and the oldest sixty- 
eight years, though half of the patients were 
between ten and twenty years of age. There 
were 40 males and 39 females. The femur was 
involved in almost one-half of the cases (39); 
the tibia in 17; the humerus in 12; the fibula 
in 6; the metatarsal in 2; and the cuboid, 
calcaneus and radius each once. 

As supplementary methods of treatment 
colloidal lead injections were tried in 3 patients, 
all dead, and Coley’s mixed toxins of Strepto- 
coccus erysipelas and bacillus prodigiosus were 
given in 42 cases, 11 of which are still alive. 

One case arose on the basis of a myositis 
ossificans, 2 on the basis of Paget’s disease, 
2 on the basis of osteitis fibrosa cystica, and 
8 on the basis of, or had been previously 
treated as, giant cell tumor. 

It may be of interest to note that pathological 
fracture before amputation occurred in 12 cases 
and, despite the acknowledged seriousness of 
this complication, one patient is still alive over 
five years and one over ten years. 

The necessity of carrying the line of amputa- 
tion well above demonstrable tumor cannot 
be too strongly stressed and in this series one 
case showed, on dissection and pathological 
examination, tumor at the line of amputation, 
though carried 4 inches above demonstrable 
radiographic and clinical involvement. This 
patient succumbed to pulmonary metastasis 
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six months later. Nine other patients later 
developed recurrence in the amputation stump. 

Six cases were subjected to interscapulo- 
thoracic amputation; 6 were disarticulated at 
the shoulder joint; and 3 were disarticulated 
at the hip joint, all without operative mortality. 
Immediate transfusion is a routine following 
these major procedures. 

Dr. Meyerding voices the opinion that 
biopsy does no harm, and we hold the same 
view, providing the biopsy is performed by a 
surgeon who is experienced in the management 
of bone tumor cases. We are strongly opposed 
to the promiscuous incisions frequently fol- 
lowed by packing and consequent fungation of 
tumor tissue, secondary infection and rapid 
extension. Cases thus handled ultimately reach 
the bone tumor clinic in a condition which 
renders them unsuitable for successful treat- 
ment by any method, and all too frequently 
review of the earlier films reveals the fact that 
the diagnosis could have been made on the 
clinical and roentgenographic characteristics 
alone. The necessity of formal biopsy may be 
obviated by the use of aspiration biopsy, a 
procedure which has yielded a positive diag- 
nosis in 75 per cent of the bone tumor cases in 
which we have adopted the method.* 

In closing the discussion I would like to 
emphasize one important point mentioned by 
Dr. Meyerding, namely, that persistent pain 
in any long bone strongly suggests a diagnosis 
of primary bone tumor and thorough investiga- 
tion should be made clinically and roentgeno- 
graphically, repeated at frequent intervals if 
necessary, until a definite and satisfactory 
diagnosis has been reached. 

Dr. MEYERDING: We do not amputate in 

* Am. J. SuURG., n.s. 24: 340-343 (May) 1934. 
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every case of sarcoma that comes our way. 
In the first place, we would not be permitted 
to do so. These patients who come to us are 
not wealthy people who can stay in a small 
Western town indefinitely. Many of these 
people leave ten days after operation; three 
weeks is a long time, unless some complication 
arises. During the time they are with us, how- 
ever, we try to give the maximum of irradiation, 
and when these patients finally go home we 
write their local physicians, explaining that 
the toxins are inexpensive and should be given. 
During the following radium and roentgen 
ray treatments, Coley’s toxins are recom- 
mended, but we find that only a very small 
percentage continue to take them. They usually 
get a severe reaction, and then stop. I, too, 
would like to see the results of a carefully 
selected group in which radium, roentgeno- 
therapy and toxins were the only forms of 
treatment. 

Dr. W. B. Corey: I would like to say a word 
in answer to Dr. Meyerding’s criticism about 
the toxins. The reason why it is difficult to 
get other people to use the toxins is that the 
use of them requires a great deal of patience 
and persistence on the part of the physician. 
The toxins, in order to accomplish anything, 
should be given over an extended period, many 
times several years. In giving prophylactic 
doses, one does not need large doses or severe 
reactions. The toxins can easily be given 
by the family doctor, but they do require, 
on his part, a certain amount of time and 
interest. Success with the toxins is not a 
thing that is peculiar to me. If that were the 
case, they would be of very little value to 
posterity. Anyone can get good results, if they 
give time and thought to it. 


VALUE OF PREOPERATIVE IRRADIATION IN 
BONE TUMORS 


WHETHER FOR BIOPSY OR ANY TYPE OF OPERATIVE PROCEDURE INCLUDING 
AMPUTATION 


JoszrpH Cott BLoopcoop, M.D., F.A.C.S. 


BALTIMORE, MD. 


HIS paper presents, in a little differ- 

ent way, the evidence given in favor 

of this procedure when I gave my 
lantern slide demonstration at the Round 
Table conference in the Memorial Hospital 
in New York, on May 25, 1934. 

This point of view: to give the bone 
lesion preoperative irradiation when the 
x-ray picture is in the least suspicious of 
malignancy, began some time after July, 
1925. 

Case 1. I have before me now the history 
of a patient operated upon July 10, 1925. The 
x-ray taken before operation showed a peri- 
osteal growth on the outer side of the lower 
portion of the humerus just above the external 
condyle. The first x-ray taken was June 25, 
four weeks before I saw the patient. The 
diagnosis of malignancy was based on the 
periosteal growth; there was no destruction of 
the shaft beneath and no involvement of the 
marrow. There was evidence of new bone 
formation and periosteal growth. The patient 
had been seen by Dr. Thompson of Smithfield, 
Ohio, May 27, 1925; an x-ray was immediately 
taken. There was slight restriction of motion 
in the elbow of ten days’ duration. The symp- 
toms had been present less than three months. 

In this case I explored, made a frozen section, 
diagnosed osteogenic sarcoma, and_ resected 
the lower end of the humerus. On October 8, 
two months later, I transplanted into the 
defect a piece of the fibula. This patient is 
well. No preoperative or postoperative irradia- 
tion was given. Here is a letter from this 
patient dated May 22, 1934, almost nine years 
since operation. The patient, a young woman, 
has married since. As to function of the arm 
she writes: “There is, of course, complete loss 
of function as regards movements requiring 
flexion of the arm. I am able to carry articles 


in my hand after I place them in my hand. 
The loss of flexion function is partly com- 
pensated for by tossing the forearm and hand 
lusing the shoulder girdle] when it is necessary 
to raise my hand. I am able to exert a pulling 
motion, but not a pushing motion, such as is 
used in ironing.” 


If this patient came under my obser- 
vation today, I would give her at least 
preoperative irradiation with good chances 
of accomplishing a cure without operation 
and with perfect restoration of function. 
Among our records in the Surgical Patho- 
logical Laboratory of the Johns Hopkins 
Hospital, there is not an example of a 


five-year cure after amputation for a 
sarcoma of any part of the upper extremity. 
But since 1920 when bone tumors have 
come under observation earlier, we have 
had 3 patients living more than five years, 
all still free from recurrence after resection. 
This case just reported is one of them. 


Case u. In May, 1931 (Pathol. No. 45152) 
(Figs. 1 and 2) a patient was referred to me by 
Dr. Oscar L. Miller, with a periosteal lesion 
which, in the x-ray, was largely bony. There is 
no way of distinguishing between a traumatic 
ossifying periosteal lesion, infectious and 
neoplastic, except by biopsy. The x-ray picture 
in this case was not as distinctive of sarcoma 
as in the previous case in which we resected. 
The possibility of an exostosis or periosteal 
benign ossifying periostitis seemed greater 
than of a malignant lesion. This patient was 
treated by my colleague Dr. Max Kahn by 
irradiation with the deep voltage x-rays. 
There were three definite treatments between 
May and September, 1931, when the periosteal 
growth practically disappeared. There has been 
a recent x-ray in May, 1934, three years later, 
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showing no signs of any local recurrence and 
no evidence of metastasis to the lung. And, to 
repeat and emphasize, there was no loss of 


Fic. 1. Pathol. No. 45152. X-ray before irradiation 
May 13, 1931. See Figure 2 for result four and one- 
half months later. 


function. 

It seems to me it is only fair to conclude 
that no risk would have been incurred in 
giving the first patient in whom we 
resected, with cure, but who has con- 
siderable loss of function, a trial of pre- 
operative irradiation. We must remember 
that the cure of a bone lesion by irradiation 
does not prevent death from metastasis 
to the lung. 


To illustrate this point I will describe 
another case. 


Case ut. Pathol. No. 51670 (Figs. 3 and 4) 
observed August 4, 1933. 1 saw this patient 
with Dr. Shipley at the Harriet Lane Children’s 
Hospital of the Johns Hopkins Hospital group. 
She looked very ill, was in bed holding her 
forearm, and did not wish the right arm to be 
touched as it was very painful. The whole arm 
from shoulder to elbow was swollen, and, on 
gentle palpation, one could feel roughness and 
enlargement of the shaft. There was a soft, 
palpable mass in the axilla, the size of a golf 
ball. The x-rays showed no metastasis to the 
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lungs, but there was involvement of almost 
the entire shaft of the bone, chiefly a periosteal 
growth, in which there was some bone forma- 


Fic. 2. Pathol. No. 45152. X-ray four and a half 
months after picture shown in Figure 1. Today, 
June, 1934, the patient is well with good function, 
and x-ray shows less than slight residual formation 
pictured in Figure 1. 


tion. Bone destruction was not prominent. 
There was almost immediate relief of pain 
after irradiation with large amounts of radium 
by Dr. Burnam at the Kelly Hospital. There 
was not only immediate relief of pain and 
tenderness, but the child in a few days could use 
the arm almost normally. Within a couple of 
weeks the soft-part and axillary tumors: had 
practically disappeared. Ultimately, in the 
x-ray, the new bone formation on the peri- 
osteum disappeared. On January 27, 1934, five 
months later, I wrote Drs. Shipley and Burnam 
that the child was clinically well and the bone 
was restored, in the x-ray, almost to normal. 
Three months later, in March, 1934, there 
were physical signs suspicious of metastasis, 
which were typical in the x-ray. Under irradia- 
tion by Dr. Burnam the signs of metastasis 
to the lungs shown in the x-ray disappeared. 
Then, later, there was recurrence in the chest 
to be seen only in the lateral view, and then 
metastasis to the skull. Today (July, 1934) 
ten months since the apparent cure by irradia- 
tion, her metastases aret being temporarily 
controlled by further irradiation. I have no 
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evidence which would lead me to conclude that 
amputation of this arm at the shoulder would 
have offered this child any greater chance of a 
cure than did the irradiation.! 


I now wish to report a fourth case which 
illustrates the fourth type in this group: 
the benign exostosis. 


Case tv. Pathol. No. 51524, observed June, 
1933; well June, 1934, one year later, after 
irradiation, but little or no change in the x-ray. 

This patient was a white girl aged nine years; 
there had been pain since an injury to the 
shoulder; there was also a palpable lump. The 
patient was referred by Dr. Jesse R. Johnson 
of Shinnston, West Virginia, and had received 
some irradiation for one month. On palpation, 
and in the x-ray, the lesion occupied the upper 
diaphysis of the right humerus and had the 
appearance of a benign exostosis. In spite of 
this I asked Dr. Burnam to give this patient 
one treatment in July and another in August 
by irradiation. Today, there has been no change 
in the palpable tumor nor in the x-ray picture. 
It is no larger and no smaller. The patient 
writes that she is feeling fine. I have had cases 
of this kind under my observation many years. 

Case v. Pathol. No. 27964 (Figs. 5, 6 and 
7) observed April, 1921; well June, 1934. 
Irradiation of a periosteal tumor of the upper 
half of the shaft of the left humerus was fol- 
lowed by almost immediate disappearance of 
the tumor. Nephrectomy was carried out in 
1926, five years later, for hypernephroma. 
The x-ray taken in June, 1934 shows some 
areas of bone destruction which were present 
in the shaft in 1921. The shoulder-joint is 
ankylosed, the deltoid atrophied. There is no 
metastasis to the chest. The patient works 
hard as an automobile mechanic. The late 
Dr. Ashurst of Philadelphia, when he saw this 
case in our laboratory, was inclined to conclude 
that the tumor of the humerus was metastatic 
from the hypernephroma, but I have no 
example of a hypernephroma of bone or kidney 
which reacted to irradiation as did this bone 
tumor in 1921. We will never know the pathol- 
ogy of this bone lesion, but it is a remarkable 
example of what happens in a certain number 
of cases even when the neoplasm is very large, 
of the rapid disappearance of the tumor after 


1This patient died two months later from internal 
metastasis. 
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the application of the proper amount of x-rays 
or radium. 
In this case the amputation, if any, would 


Fic. 3. Pathol. No. 51670. X-ray taken August 4, 1933, 
before irradiation. It shows soft-part swelling, 
periosteal bone formation and changes in marrow 
cavity. For effect of irradiation see Figure 4. 


have to be at the shoulder girdle to give the 
tumor a proper margin. 


As I followed this case, I became more 
and more convinced of the value of trying 
irradiation before amputation or resection 
in all cases in which the x-ray picture was 
suspicious of malignancy, and today we 
make no exceptions to the rule giving 
irradiation in all bone tumors suspected of 
malignancy. 

EWING SARCOMA OF BONE 

Case vi. In November, 1920, fourteen 
years ago, a patient came under my observa- 
tion, a boy about fourteen, whose tumor of the 
scapula had been explored for biopsy and 
diagnosed Ewing’s sarcoma. I was _ very 
adverse to excision of the scapula and I had no 
evidence that excision of the scapula would 
cure him. He was referred to Dr. Burnam for 
irradiation with radium. The pain and tender- 
ness and all the evidence of the soft part tumor, 
palpable above and below the spine of the 
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scapula, disappeared; function returned, and 
the boy took a trip to Europe with his parents. 
It recurred in the fall, and there was no im- 
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A few years later Dr. Cambell of Memphis, 
Tennessee sent me the sections and x-ray films 
of a typical sarcoma of bone of the lower one- 


Fic. 4. Pathol. No. 51670. X-ray taken April 21, 1934, after irradiation. All soft-part swelling, pain and 
tenderness have gone. Child is clinically well. Some weeks later signs of metastasis to chest and skull. No 


recurrence in arm. 


provement after a second course of irradiation. 
Then I removed the scapula. Later there was 
evidence of metastasis which could not be 
controlled by irradiation. The boy lived, how- 
ever, almost three years and died of metastasis. 


In preparing for this paper I selected 
cases which would best illustrate the value 
of preoperative irradiation. It is impossible 
to cover all the cases in this short paper. 


Cases vir and vit. There was one other 
case, about 1923, in which the x-ray picture 
showed the typical picture of a Ewing osteo- 
lytic involvement of the lower end of the tibia. 
Under deep x-ray treatment by Dr. Max Kahn 
all symptoms of pain and tenderness disap- 
peared, and the x-ray picture returned to 
almost normal. Within the year I saw the 
patient in Cleveland, in bed, with high fever, 
and a definitely palpable lump at the junction 
of the middle and outer one-third of the clavicle 
which, in the x-ray, showed bone destruction. 
After death, a piece of this was sent to me and 
proved to be a Ewing sarcoma. 


third of the fibula. A biopsy had revealed a 
Ewing sarcoma. The bone returned to ab- 
solutely normal under irradiation with radium. 
The patient died four and one-half years later 
with metastasis to the lung, without any change 
in the situation of the original tumor in the 
fibula. 


The chief failure to cure today is due to 
metastasis to the lung. In my studies the 
five-year cures after amputation were 
about 4 per cent in 1918, and over 25 per 
cent today. The evidence to explain this is 
earlier amputation after the first symptom 
which justifies an x-ray picture. I have 
no evidence that preoperative irradiation 
will cause dangerous delay if amputation 
or resection must ultimately be performed 
to remove the tumor. 

First Permanent Cure of Ewing Sarcoma 
(ten years): 


Case 1x. Pathol. No. 35014. The lesion in 
this case was in the lower one-third of the tibia. 
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t was diagnosed osteomyelitis and explored 
1 February, 1924, more than ten years ago, 
y Dr. Miles L. Watkins. The diagnosis was 


Fic. 5. Pathol. No. 27964. Taken before irradiation 
with radium April 19, 1921. Well June, 1934. See 
Figures 6 and 7. 


made by Dr. George S. Graham, pathologist 
to St. Vincent’s Hospital in Birmingham, and 
sections sent to me for confirmation. Irradia- 


tion was given by Dr. John Meadows of 


Birmingham. This case will be reported in 
greater detail elsewhere. The point is that this 
patient had without doubt a Ewing sarcoma. 
It was not recognized until explored. The 
operator was suspicious of malignancy, because 
there was no sequestrum and the granulation 
or tumor tissue in the marrow cavity bled so 
that it had to be packed with gauze. There is 
no question that this woman is well. Dr. 
Charles Gottlieb has just taken x-rays of her 
chest, and of the involved bone, and there are 


no signs of the disease. There is no loss of 


function in the limb, now ten years since first 
observed. Through the courtesy of Dr. Watkins 
and of the patient herself, I have been able to 
keep track of this patient at intervals during 
the past ten years. The operator, on the 
diagnosis of osteomyelitis, produced more 
trauma in his exploratory operation than one 
would employ in a biopsy on a malignant 
tumor. Nevertheless he sent the tissues to a 
pathologist who recognized the disease at 
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once, and the roentgenologist and_ radio- 
therapeutist were called in at once. The patient 


has no metastasis to the lungs, and is well 


Fic. 6. Pathol. No. 27964. X-ray May 11, 1921, twenty- 
two days after irradiation and after picture shown 
in Figure 5. Observe almost complete disappearance 
of periosteal soft-part tumor, with very little change 
in shaft of humerus. See Figure 7. 


today with good function of the limb ten years 
later. 

Case x. Pathol. No. 49988. Irradiation 
before and after biopsy in 1931. Patient well, 
with good function of the leg, in June 1934, 
three years and two months. 

This case will be reported in detail elsewhere. 
It is a definite example where persistent irradia- 
tion at least prevented amputation of the femur 
for a lesion involving the lower end of the 
femur, in a boy of about sixteen. Microscopi- 
cally, the tumor has, in addition to numerous 
giant cells of the benign giant-cell tumor type, 
a matrix of osteogenic chondrosarcoma tissue. 

Case xa. In September, 1920, the late Dr. 
Bunts of Cleveland sent a patient to me with a 
lesion involving the upper epiphysis of the 
humerus. In the x-ray it was a picture of the 
benign giant-cell tumor. There was no patho- 
logical fracture. The extreme pain and tender- 
ness on pressure or the slightest motion made 
me fear a malignant giant-cell tumor which, 
in reality, I had never yet seen. Knowing the 
good results of a resection of the upper end of 


+ 


the humerus with transplantation of the fibula 
into the defect, I advised Dr. Bunts to resect. 
The patient’s father refused this operation. 


Fic. 7. Pathol. No. 27964. Result April, 1924, three 
years after irradiation. Soft-part tumor has dis- 
appeared. Lesions of shaft almost disappeared. 
Picture taken in 1934 practically identical with this. 


Dr. Bunts curetted thoroughly, used chemical 
cauterization, introduced radium into the bone 
cavity, used also deep x-ray therapy, and gave 
Coley’s serum. The wound healed slowly by 
granulation, the shoulder-joint became fixed, 
but the patient is perfectly well today, fourteen 
years later. 


In the tissues sent to me in 1920 by 
Dr. Bunts, I found the same histological 
picture as in Case x. Pathol. No. 44988 
which I explored for biopsy in 1931, the 
combination of a typical benign giant-cell 
tumor with osteogenic osteochondroma 
areas. Dr. Bunts’ case was registered with 
Codman who reported this case with others 
in the literature, and there is still difference 
of opinion as to whether it is a benign or 
malignant tumor. Geschickter has reported 
this group in his book and in the literature. 
Sections of this case I am now reporting 
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have been sent to many pathologists. 
Three of them made a diagnosis of a benign 
giant-cell tumor, malignant  giant-cell 
tumor, osteogenic sarcoma with giant cells, 
All agree on the presence of benign giant 
cells. Many advised amputation. In this 
case the father did not consent to ampu- 
tation. Whether I would have amputated. 
I do not know, but the patient was irra- 
diated by Dr. Max Kahn before and after 
my exploratory biopsy. 

In the x-ray it was a picture of an osteo- 

genic sarcoma. In exploring the cancellous 
bone which looked like an osteogenic sar- 
coma in the x-ray, there was no typical 
giant-cell tumor tissue; there was no fat 
tissue in the cancellous bone. The bone 
could be cut with a knife or with the cur- 
ette. It was more spongy and hemorrhagic 
than normal cancellous bone. 
The knowledge of these two cases will 
save many limbs and will justify pre- 
biopsy or preoperative irradiation in all 
bone tumors. 


Case x1. Pathol. No. 34474, observed in 
December, 1923. The patient is well today 
(1934) eleven years later. There is no question 
that irradiation saved this boy’s limb, but we 
will never know whether it cured a sarcoma of 
bone. He was referred to me by Dr. Michael 
Hoke of Atlanta, Ga., and the x-ray diagnosis 
was between an osteogenic sarcoma of the 
shaft of the femur and a non-suppurative 
osteomyelitis of the Garré type. It was suffi- 
ciently extensive to indicate a hip-joint exarticu- 
lation, if amputation was to be the operation of 
choice. The symptoms were of the short 
duration of one month. The tumor followed a 
football injury. There was great difference of 
opinion, but the majority interpreted the 
x-ray picture as malignant. Irradiation treat- 
ment with x-rays was given by Dr. Max Kahn. 
In this case the treatment made the patient at 
first temporarily worse which, from my studies, 
favors osteomyelitis rather than sarcoma. 

Case xu. Pathol. No. 32192, observed in 


January, 1923. At the last examination in July, 
1931, the patient was well. In this boy, aged 
sixteen, the symptoms referred to the left 
scapula had been present five months. Palpa- 
tion and the x-ray picture were very suggestive 
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of a sarcoma of the scapula itself, yet tubercu- 
losis had to be considered, because there were 
suspicious areas of healed tuberculosis in the 
chest. In my opinion, if the bone tumor was 
sarcoma, it had gone beyond the stage of 
resection of the scapula. This patient was 
irradiated with deep x-rays by Dr. Max Kahn, 
and there was improvement. Finally an abscess 
formed, and a sequestrum was discharged, 
which was very suggestive of some form of 
osteomyelitis. In 1931 he had good function 
at the shoulder in spite of slight ankylosis of 
the joint; otherwise there was no sign of 
disease. This patient is well today (1934). 

Case xi. Pathol. No. 46068, observed 
September, 1931. Here is a letter, dated April 
24, 1934, from Dr. Phemister, Professor of 
Surgery at the University of Chicago: “The 
tumor has progressed slowly during the past 
six months after being stationary for two years; 
he has had more treatment with x-rays lately. 
His general condition is still good. The tumor 
has been controlled unusually well for a 
myxochondrosarcoma. No metastasis yet.” 

In this instance the tumor was in an in- 
operable position in the sacroiliac joint of the 
pelvis. Dr. Phemister did an _ exploratory 


biopsy. I have seen the sections. We all agree 


that it is a chondromyxosarcoma; in places 
it is almost pure myxoma. From my experience 
this is the type of tumor that reacts least to 
irradiation. Yet this patient has remained well 
for more than three years under irradiation, 
and his brother tells me he is still at work. He 
is now thirty-eight years of age. 


SUMMARY AND CONCLUSIONS 


In the first place, thanks to the editor 
of Radiology, all of these cases will be 
published in greater detail, with illustra- 
tions, in Radiology, once a month. 

I am giving here simply a brief review 
of the evidence which justifies giving 
every suspicious lesion of bone, even 
before biopsy, a course of irradiation and a 
thorough course, with deep x-rays, or a 
4 gm. pack, or larger amounts of emana- 
tions in packs. I have given here ultimate 
cures with both x-rays and with radium. 
I gather at the present writing the majority 
of pathologists, radiotherapeutists and 
operators favor and practice this pre- 
liminary preoperative and prebiopsy ir- 
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radiation. It should not be carried too 
far, at least before biopsy. If there is 
not distinct improvement after the first 
thorough course of treatment, the tumor 
should be explored or aspiration biopsy 
performed (for microscopic section). If 
there is any doubt about the pathology, 
sections should be submitted to a number 
of pathologists of great experience in the 
study of bone tumors. The case should be 
registered with the American College of 
Surgeons. During this time, from one week 
to one month, the second course of irradia- 
tion may be given, or there should be a 
period after the first irradiation of at least 
two weeks in which no operation, except 
biopsy, should be done. So, if there is no 
improvement after the first irradiation, 
there can be a biopsy immediately, and 
one will have at least two weeks to get 
the pathological view. 


ASPIRATION BIOPSY 


This method of biopsy advocated by 
the Memorial Hospital of New York 
has become almost a routine procedure 
there. Dr. Bradley Coley, in discussing 
my article on biopsy before the Southern 
Surgical Association, stated that they 
had no evidence of any serious conse- 
quences. I have practiced it on a few 
occasions in the breast. Dr. Coley stated 
that in the aspiration of bone lesions there 
have been 25 per cent of negative results, 
but in 75 per cent the pathologic lesion 
was saouniinell by the microscopic study 
of properly stained material obtained by 
the aspirating needle. I have decided to 
take up this method of aspiration, and I 
hope the pathologists throughout the 
country will learn the technique, and that 
operators will use it first in suitable cases. 
I would suggest that doubtful bone lesions 
be irradiated for at least half the time of 
the full Coutard course of treatment; then 
aspiration, and the stained tissue slides 
sent to a number of pathologists, one at 
least to the Memorial Hospital where 
they have had such remarkable experience. 


DANGERS OF IMMEDIATE OPERATION 


As far as the operative technique of 
exploration for a biopsy, or curetting with 
chemical and thermal cauterization, re- 
section or amputation, the surgeons of 
this country are well prepared, but we all 
need help before resorting to a mutilating 
operation. Any surgeon and roentgenolo- 
gist in this country can get help in the 
interpretation of an x-ray film of a bone 
lesion. It costs very little more to take two 
or three x-ray pictures and send the films 
to two or three pathologists at the same 
time, or one x-ray film can be copied, or a 
print made of it. 

If there is a deep x-ray machine and a 
trained operator, deep x-ray therapy can 
begin at once; if not, the patient can be 
put at rest until the diagnostic reports 
come in. Unless, however all agree on a 
distinctly benign lesion, it is my opinion 
that the patient should be given treatment 
with radium or x-rays on the supposition 
that the lesion is malignant. After a week 
aspiration biopsy can be practiced; after 
the course of irradiation is finished, it 
may be necessary to do an exploratory 
biopsy when further pathological advice 
can be obtained. 

This method gives the patient the 
benefit of the best advice in the country. 
Today, one must expect different advice 
from the greatest authorities both on the 
interpretation of the x-ray films and of 
the microscopic sections. I can not speak 
yet of aspiration biopsy, but I find that 
when there is a difference of opinion 
among the experts, a mutilating operation 
is not indicated, and one can continue the 
irradiation. We must remember that we 
have no evidence today that immediate 
amputation or resection for undoubted 
sarcoma offers more than thirty per cent 
chances of a cure, and we have ample 
evidence that if all cases are irradiated 
first, na certain per cent at least the limb 
will be saved. For this reason, I chose this 
presentation at the soth anniversary of 
this Hospital whose staff have made such 
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great contributions to the value of irradia- 
tion as a preoperative procedure. 

The point I want to make is this: We 
have to form a rule for the pathologists, 
radiologists and surgeons throughout this 
country as to what to do in the presence 
of certain definite findings, such as the 
presence of a bone tumor in an x-ray. 
I feel that the x-ray picture could be sent 
throughout the country for the purpose 
of getting different opinions. If, during 
this period of waiting, there is a suspicion 
of malignancy, the patient could be sent 
to the nearest man who has a heavy 
machine in order to receive deep x-ray 
therapy. Certainly the results are not worse 
with irradiation previous to amputation. 


DISCUSSION 


Dr. Codman: The question of whether we 
should give preoperative irradiation or not is 
extremely important. Most of us want to know, 
when we see a case of malignant bone sarcoma, 
whether or not to treat it with x-ray before 
amputation. Dr. Bloodgood’s opinion appears 
to be that such cases should be treated by 
irradiation. 

Dr. W. B. Coley: I feel very strongly about 
preoperative irradiation. Statistics here answer 
the question perfectly. Of a little over 100 
cases, treated by irradiation for one month or 
longer and later by amputation, only 4 were 
well five years. Nearly as many cases (60) were 
treated by early irradiation followed by toxin. 
I do not agree with Dr. Bloodgood that no 
harm is done by sending the x-ray films around 
the country. I have seen breaking down of 
tumor and extensive metastases to the lungs 
occur too quickly. 

I recall 2 cases in which Dr. Bloodgood ad- 
vised irradiation. Another patient showed so 
much improvement that they told him to go 
back to work after a year. Both of those cases 
I believe could have been cured by amputation. 
I think that any such opinion as Dr. Bloodgood 
has given out, saying there is no danger about 
it, will lead to a sacrifice of many lives. 

Dr. Bloodgood: I am a surgeon and naturally 
have a tendency to amputate. I have no posi- 
tive evidence of damage done by irradiation. 
We all know of cases where metastases have 
occurred regardless of what you do for them. 
I do not feel that a week’s irradiation will do 
any harm. 


THE TREATMENT OF OSTEOGENIC SARCOMA BY 
IRRADIATION 


Brapiey L. Co.ey, M.D., F.A.C.S. 


NEW 


OR purposes of comparison of results 

of treatment of osteogenic sarcoma 

by various methods we have studied 
the records of all (200) cases treated during 
the decade from January 1, 1923 to Jan- 
uary I, 1933 at Memorial Hospital. This 
paper is concerned with an analysis of 
those cases, 70 in number, treated by 
irradiation without amputation. This list 
of cases is unselected and includes all 
cases thus treated. 


DIAGNOSIS 


The diagnosis was made by surgical 
biopsy in 21 cases, by autopsy in 54, by 
aspiration in 8, by punch in 5, and by 
clinical and characteristic radiographic 


appearance in 31. The histological evidence 
is present, therefore, in 39 of the 70 cases. 
In 24 of the cases the diagnosis has been 
confirmed by registration in the Bone 
Sarcoma Registry. 


SEX AND AGE 


There were 46 males and 24 females. 
The youngest patient was three years; 
the oldest seventy years; the average 32.7 
years. There were more than twice as 
many cases in the second than in any other 


decade. 


DURATION OF SYMPTOMS 


The shortest was five days; the longest 
four years; the average 5.7 months prior 
to admission to the clinic. 


BONE INVOLVED 


The femur was involved in 26 cases: 
14 operable, 12 inoperable; the humerus 
12 times: 11 operable, 1 moperable; the 
tibia 6 times: 5 operable, 1 inoperable; 
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the fibula twice, both operable; the os 
calcis once, operable. The remaining bones 
involved, always inoperable were: ilium 9, 
scapula 7, rib 2, and clavicle, skull, ischitum, 
mediastinum, sternum, once each. 


METASTASES 


Pulmonary metastases were present in 
6 cases at the time of first admission and 
were treated by irradiation in 2 cases, with 
no effect in one and slight relief in the 
other. Metastases to the lungs were noted 
later in 25 other cases, the average interval 
being nine months. Eight of these were 
treated; 6 with no effect and 2 with slight 
temporary relief. Nine cases developed 
metastases other than in the lungs. 


DURATION OF LIFE 


It has been considered of interest to 
list the survival periods in three separate 
columns; from time of first symptoms, 
from time of admission to the Bone Clinic, 
and from time when metastasis was first 
noted. These periods are recorded for the 
operable and for the inoperable cases 
separately. 

The average duration of life is seen to 
be slightly longer in the operable than in 
the inoperable cases, despite the fact that 
the longest survival occurred in an inoper- 
able case (skull). 


CAUSES OF DEATH 


In 48 of the 70 cases the cause of death 
is stated in the records. In the remainder, 
it is not known with certainty. Pulmonary 
metastases caused death in 31 cases, while 
in g it was ascribed to metastases else- 
where. Of the remaining 8 cases, 5 suc- 
cumbed to hemorrhage, ulceration of the 
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tumor or infection; operation done else- 
where, hemiplegia and parathyroid tetany 
each accounted for one death. 


METHODS OF IRRADIATION 


During the decade covered by this 
report no single standardized technique 
of irradiation was used. Even at present 
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care taken to avoid overlapping of the fields. 

A similar method can be used with the 
radium element pack (4 gm.), but we are 
uncertain as to its superiority to high 
voltage roentgen ray and it possesses a 
serious economic disadvantage. We have 
not had much opportunity to use super 
voltage (700 kv.) on bone tumors and, 
during the period covered by this study, 


TABLE I 


DURATION OF LIFE 


Shortest 


Longest Average 


Op. 


From ist symptom.. 
From admission. . 
From appearance of metastasis......... 


3 mos. 
3 mos. 
I mo. 


Inop. Op. 


Inop. Op. Inop. 


16.2 mos. 
II.2 mos. 
3.9 mos. 


98 mos. 
95 mos. 
II mos. Q. 


20.8 mos. 
| 16.1 mos. 
mos. 


56 mos. 
50 mos. 
29 mos. 


there is no uniformity of opinion as to the 
best method of treating these cases. Both 
radium pack and roentgen ray were used 
extensively, alone or combined. Interstitial 
irradiation was employed in only one case. 
There are few cases where its use seems 
advisable. 

We have classified the cases into three 
groups as regards technique of administra- 
tion i.e., those receiving a massive dose, of 
which cheve were 24; those receiving frac- 
tional doses either by roentgen ray or 
radium pack, of which there were 25; and 
finally a series of 21 cases comprising an 
unclassified group where the treatments 
were given by a wide variety of methods, 
conforming neither to the massive nor 
fractional dose method. 

It may be stated that as our more recent 
experience with fractional dose method 
has accumulated we feel it is superior to 
other methods commonly in use. By the 
term “fractional dose method” we mean 
the giving of small daily doses of 300 r 
units through a number of portals in 
rotation until approximately 3000 r units 
have been delivered through each portal. 
With such large doses, however, the size 
of the portals must be restricted and great 


only 2 cases received such treatment. It is 
entirely conceivable that by the use of 
this type of irradiation therapy we may 
be able to improve upon the results 
hitherto obtained. 


LIVING PATIENTS 


There are 6 of the 70 patients still 
alive. One of these has radiographic 
evidence of pulmonary metastasis; the 
remaining 5 are apparently free of active 
disease, but only one of these has survived 
more than five years. It is of mterest to 
note that 4 of these 6 cases are fibrosar- 
comas; 2 medullary, and 2 periosteal. 
Another apparently represents a primary 
osteitis fibrosa cystica with secondary 
development of an osteogenic sarcoma. 
In the remaining case, which from radio- 
graphic appearance only was a sclerosing 
osteogenic sarcoma, the patient Is well 
two and one-fourth years after treatment, 
but without microscopic confirmation. 

Toxin treatment was used in 2 of the 
6 living patients; it was also used in 
24 of the 64 patients known to be dead. 
Three of the 6 cases of living patients are 
registered. 
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4 mos. 
2 mos. 
I mo. 
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CAUSES OF FAILURE OF TREATMENT BY 
IRRADIATION 


The causes of failure of irradiation 
therapy may be either progress of the 
local lesion or pulmonary or other metas- 
tases or a combination of these causes. 
Progress of the primary lesion may occur 
after an initial response marked by clinical, 
symptomatic and radiographic evidence 
of improvement; or it may be steadily 
progressive without noticeable effect from 
the treatment; or there may be a late 
reactivation of the process after it has 
seemed cured or apparently quiescent. 

Pulmonary metastases may have ante- 
dated irradiation therapy or have occurred 
during or after treatment. Once metastases 
have occurred, they may occasionally be 
held in check for a time by intensive irradi- 
ation, but actual cases are few where 
such restraint has been striking. In most 
cases little is accomplished and the patient 
is frequently made more uncomfortable. 
In some instances where the histological 
sections of the primary tumor showed 
characteristics that justified the path- 
ologist to report radiosensitivity, the pul- 
monary metastases have proved rather 
responsive to irradiation. 


TYPES SHOWING FAVORABLE RESPONSE TO 
IRRADIATION 


We have observed three types of osteo- 
genic sarcoma which have shown favorable 
response to irradiation. 

a. The highly cellular osteogenic sar- 
coma in young patients, especially those 
in which the histologic appearance closely 
resembles endothelioma. These have been 
termed small round cell osteogenic sar- 
coma. Their radiographic appearance may 
closely simulate endothelioma. Several 
such cases have shown remarkable im- 
provement and regression under irradi- 
ation therapy. 

b. The periosteal osteogenic sarcoma 
with little or no evidence of bone destruc- 
tion or production, particularly when the 
primary tumor is small, has responded 
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TABLE 
OsTEOGENIC SARCOMA 
ALL CASES TREATED BY IRRADIATION FROM 
JANUARY I, 1923 TO JANUARY I, 1933 
71 cases. 
Operable: 34 cases. 
Inoperable: by Location 13 cases. 
by Condition 24 cases. 
46 cases. 
25 cases. 
3 years. 


Total: 


Male: 

Female: 

Age: Youngest 
Eldest 70 years. 
Average 32.2 years. 

Decades 3-10............. 


Diagnosis by 
Autopsy 


Total. . 


Duration of Symptoms: Shortest 5 days. Longest 4 years. 
Average 5.7 months. 
Duration of Life in Months: 


Shortest Longest | Average 


Op. | Inop. Op. Inop.| Op. | nop. 


From 1 st symptom 98 (20.8 16. 
From admission 95 16.1) 11. 
From metastasis... . 11 | 9. 3. 


Bone Involved: 
Oper- 
able 
Humerus.... 12 


Inoperable 
Location 


Mediastinum.. 


Condition 
Scapula... 
Clavicle. . . 

5 Humerus.... 
2 


Metastases: 
On admission 
(2 treated; 1 no effect; 1 slight relief) 
Lungs Later (Av. int.—9 mos.)............... 
(8 treated; 6 no effect; 2 slight relief) 
Other than lungs............. 
Cause of Death: 
Pulmonary metastases 31 
Other metastases 9 


Hemorrhage 2 
Ulceration 2 


Infection. 
Parathyroid tetany..... 
Hemiplegia. . 


45 
4 
22 
10 
> 10 
41-$0.......... 14 
51-60 
61-70 4 
5 4 
Biopsy.......... 21 10 
Aspiration. . ceed 9 I 
Punch........... 2 
24 
2 
2 
9 
I 
Femur...... 1 
Fibula...... 12 Ilium... 
Caleaneus... 1 Tibia........ Ischium...... 1 
. 6 
. 26 
. 
I 
I 
I 
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TaB_e 11 (Continued) 


1. Effects of Irradiation: 


Early Effects: 
1. Subjective: 
Relief of pain 
2. Objective: 
Improved function 
Decrease in size of tumor............... 
Radiographic decrease in size............ 
Radiographic regeneration, etc 
Late Effects: 
1. Tumor receded 
2. Tumor remained stationary............. 
3. Tumor continued to grow............... 
4. Later growth of tumor after 
(a) Apparent cure 
(b) Early recession 
(c) Stationary period 
. Operable Cases 
Early Effects: 
1. Subjective: 
. Objective: 
Improved function 
Decrease in size of tumor. 
Radiographic decrease in size... 
Radiographic regeneration, etc 
Late Effects: 
1. Tumor receded 
2. Tumor remained stationary............. 
3. Tumor continued 
4. Later growth of tumor after 
(b) Early recession 
(c) Stationary period 


Nore: Two cases omitted; one patient died of tetany 
after biopsy and the other died following operation per- 
formed later in Italy. 


2. Methods of Irradiation Used: 


A. High Voltage X-ray 
B. Radium Pack 
C. X-ray and Pack.. 
(a) 700 Kv. and Pack 
(b) 200 Kv. and Pack 


D. X-ray and Pack and Interstitial Irradiation. 


Technique: 
A. Massive Dose 


(a) Inoperable 
(b) Operable 
I. 
(a) Inoperable 
(b) Operable 
2. Radium Pack 
(a) Inoperable 
(b) Operable. .. 
C. Unclassified 
(a) Inoperable... 


(b) Operable. 
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(Continued) 
Effects of Treatment: 


Clinical X-ray 


Size Re- 
De- | genera- 
| crease | tion 


200 kv. 
33 inop 5| 2 


200 kv. & Pack 
inop 


200 kv. & Pack 
and Intersti- 
tial 
I inop 


inop| 7} 1| 2) 3) 3 
op 19 3 12/14 
_inop 6) _6)17/11|_9)17 


44) 9 1831/18 22/33 13 


= improvement 
= no effect or improvement 
= no record of effect 


well to combined external and interstitial 
irradiation. Some of these cases may closely 
simulate neurogenic sarcoma clinically, 
radiographically and even histologically. 

c. Medullary osteogenic fibrosarcoma 
has seemed to us a lesion of low grade 
malignancy without the tendency to early 
metastasis or rapid local progress and 
hence a form of tumor justifying conserva- 
tive measures. In one such case the patient 
is alive and well four and three-fourth 
years. 


SUMMARY 


Seventy patients with osteogenic sar- 
coma have been treated by irradiation. 
Of these, 64 are dead. Of the 6 patients 
known to be alive, 4 have fibrosarcomas; 
one a sarcoma developing on an old 


Pain Size 
Re- De- | 
tion 
lief crease 
I inop | 
op 
kv. & Pack | S| —|— | — |—- —|—|— 
op || 7| 8] 6| of 1 2| 6 
op || 3} 2| 1} 2) 3] 3] 3] 3] 3] 1] 2 
op | 7|.-| 4) 3) 5) 3) 3) 6) 2) 2) 6 
20 _2| 41] 3] 6] 3) 6 
5/13) 3 | 8/23/15) 3/16 
812 3 | 9/25) 
25 6 17/48 20/13/38 
34 
I 
33 
20 
16 
I 
15 
10 
14 
26 
2 
17 
13 
8 
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osteitis fibrosa cystica. The remaining case 
is by radiographic appearance a sclerosing 
osteogenic sarcoma, but it lacks histologic 
confirmation. Of the 6 patients, only one 
has survived more than five years. 

At present we feel that irradiation should 
be offered in preference to amputation 
only: 

1. When of doubtful operability. 

2. When the histologic picture suggests 
definite radiosensitivity. 

3. When a small periosteal lesion affords 
opportunity for combined external and 
interstitial irradiation. 

4. In medullary osteogenic fibrosar- 
comas of low malignancy. 

All inoperable cases and those in which 
amputation is refused should receive 
thorough, well-planned irradiation. If im- 
provement is noted, it should be an indi- 
cation for further use of irradiation up to 
limits of skin tolerance. At present we 
favor prolonged treatment by the frac- 
tional dose method. With few exceptions 
our results in the treatment of pulmonary 
metastases have not been encouraging. 


DISCUSSION 


Dr. E. A. CopMan: This paper represents 
the work of this Clinic for quite a number of 
years with a careful analysis of the cases, and 
although it is a negative paper it is a great 
contribution to the study of bone sarcoma. 
Radiation, according to the results which Dr. 
Bradley Coley has given us, has had a fair 
trial. Dr. Ewing has overseen this work and 
perhaps he will be willing to tell us his impres- 
sion of the results. 

Dr. Ew1nc: You have given me this oppor- 
tunity to express a discordant note. I take an 
entirely different point of view. I remember that 
when the first few patients with tongue cancer 
were treated by superficial radiation we were 
thrilled by seeing the regression, the superficial 
healing, and the apparent cure of the disease; 
it then horrified us to see how there was a later 
recurrence and the patients died. Instead of 
giving up in despair we adopted other methods 
and said that cancer was a problem that had 
to be solved. Eighty-five per cent of the primary 
lesions are clinically cured. Now exactly the 
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same situation, in my opinion, holds true of 
bone tumors. This problem has not been 
solved. Radiation has had a fair trial. It is a 
challenge for new points of view, better selec- 
tion of cases. Therefore, while I approve 
entirely of everything Dr. Bradley Coley has 
said, my point of view is quite different. 

Dr. E. A. CopMan: When Dr. Meyerding 
read of his cures, his cases probably have not 
been subjected to the fine tooth comb process 
which Dr. Bradley Coley and Dr. Higinbotham 
have subjected theirs to; but still, in the face 
of what we should like to have go forth from 
this meeting about the treatment of bone 
sarcomas to the general practitioners in this 
country, we cannot help feeling that the 
recommendation for amputation is much 
stronger than it is for radiation. 

Dr. Braptey L. Corey: Dr. Mey erding 
gave, I think, a slightly erroneous impression 
about my paper. It did not deal with pre- 
operative irradiation, but rather with irradia- 
tion treatment alone. | think irradiation has 
been shown not to have accomplished very 
much in this group of cases, and I share with 
Dr. Ewing the hope that our methods of ir- 
radiation treatment will improve in the future 
and that our selection of cases will be better. 
Dr. Higinbotham can give you some figures on 
the amputation cases. 

A word about the place of toxin treatment in 
osteogenic sarcoma. I feel that the only 
rationale for using the toxins is following ampu- 
tation with the hope that the development of 
minute pulmonary metastases, which are 
existent but not demonstrable, may be pre- 
vented. I question whether every tumor cell 
that reaches the lungs lives and develops a 
metastatic growth; and it may be that toxin 
treatment in this stage will upset the equi- 
librium of the cell and render it non-viable. 
Toxins alone or toxins combined with irradia- 
tion have not given results that would warrant 
their routine use. 

I agree with Dr. Codman that a com- 
parable series of amputated cases, treated both 
with and without toxins, should be compared 
from a standpoint of the five-year survivals in 
each group. 

In endothelial myeloma, however, the results 
of treatment with the toxins are often striking 
and it is my belief that toxin therapy should 
be used in conjunction with other methods of 
treatment (irradiation, amputation) in all cases. 


FIVE-YEAR CURES OF OSTEOGENIC SARCOMA AND OF 
EWING’S SARCOMA 


ACCEPTED BY THE REGISTRY OF BONE SARCOMA 


BowMAN C. CROWELL, M.D., F.A.C.S., REGISTRAR 


CHICAGO 


N March, 1926, Dr. Ernest Amory 
Codman, the originator and first Chair- 
man of the Registry of Bone Sarcoma, 

published twenty-five criteria for establish- 
ing the diagnosis of osteogenic sarcoma 
and thirteen registered cases of “five- 
year cures” analyzed according to these 
criteria. 

From time to time since then the 

Registrar has announced an _ increasing 
number of such “five-year cures” that 


have been registered. The present report 
presents 67 cases of osteogenic sarcoma 
and g cases of Ewing’s sarcoma in which 
the patients have lived clinically free 


from the disease for periods of five years 
or more following treatment. 

Two of the original 13 cases reported 
by Codman died; (B.S.R. No. 100) died 
eleven years after treatment, with metas- 
tases in the spine, ribs and lungs, after 
having been clinically free of the disease 
for ten years or more: (B.S.R. No. 40) 
died of paralysis twenty-four years and 
nine months after treatment. The other 
11 original “cures” are still alive and free 
from the disease at the time of the latest 
report. 

Five of the other patients whose cases 
are here reported have died after the 
expiration of the five-year period: (B.S.R. 
No. 1437) from cardiac and _ cerebral 
sclerosis, (B.S.R. No. 176) following a 
prostatectomy, (B.S.R. No. 970) with 
probable pulmonary metastases eight years 
after treatment, (B.S.R. No. 156) nine 
years after treatment from heart disease 
without recurrence of the tumor, and 
(B.S.R. No. 1025) from metastases. 
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At least two patients (B.S.R. Nos. 183 
and 267) have had definite evidence of 
metastases which have disappeared after 
treatment. 

Sixty-four of the 67 five-year cures of 
osteogenic sarcoma were treated by sur- 
gical methods, and of these 36 had surgical 
methods only. In the other 31 cases surgery 
was supplemented by radium or x-ray 
treatment or Coley’s toxins or some 
combination of these agents. In 14 cases 
Coley’s toxins were administered. 

The cases in which amputation was not 
performed are as follows: 

B.S.R. No. 668. Local excision of tumor 

of lower part of femur 

followed by radium. 

Local excision of tumor 

of lower part of tibia 

followed by radium and 

Coley’s toxins. 

. Excision of tumor of iltum 
followed by radium. 

. Tumor of iltum treated 
by x-rays only. 

. Tumor of rib treated by 
resection followed by 
radium. 

. Tumor of rib was explored 
and then treated by ra- 
dium and Coley’s toxins. 

. Tumor of scapula treated 
by excision and x-rays. 

. Tumor of scapula treated 
by excision alone. 

It is interesting to note that 18 of the 
patients had some form of operative 
procedure on the tumor at periods of one 
day to five years prior to amputation. 


B.S.R. No. 183. 
B.S.R. No. 
B.S.R. No. 


B.S.R. No. 


B.S.R. No. 


B.S.R. No. 


B.S.R. No. 
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These operative procedures consisted of 
single or multiple biopsies, curettages, 
explorations, excisions or resections. 

There are in the Registry, 466 cases of 
osteogenic sarcoma that were treated 
five years or more ago. A percentage of 
the curability of the disease is not given 
as this series does not represent a consecu- 
tive series of cases treated, and there is a 
tendency for doctors to pay more attention 
to the registration of their unusually 
successful cases than to a registration of 
all of their cases. 


EWING’S SARCOMA 


In 9 of the registered cases of Ewing’s 
sarcoma the patients have lived from five 
to twenty-one years following treatment. 


Crowell—Five-Year Cures 


American Journal of Surgery 49 
These cases occurred in a group of 105 
registered cases of this disease. 

All 9 patients were subjected to surgery. 
In 6 of them amputation was performed. 
In the other 3 there were excisions. In 5 
of the 6 amputated cases Coley’s toxins 
were also used, and, of these, 4 had 
radiation in one form or another. In 4 of 
the 6 amputated cases one or more surgical 
procedures were performed at some period 
prior to the amputation. 


Following these introductory remarks Dr. 
Crowell distributed mimeographed copies of 
the abstracts of the entire 67 cases of osteo- 
genic Sarcoma and 9g cases of Ewing’s sarcoma 
in which the patients have lived clinically free 
from the disease for periods of five years or 
more following treatment. However, space does 
permit us to include these abstracts. 
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CARCINOMA OF THE BRONCHUS, SUPPURATIVE 
PNEUMONITIS AND BRONCHIECTASIS, 
INTERLOBAR EMPYEMA* 
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M., aged thirty-six, was referred to me 
by Doctor Marcus Rothschild on 
October 4, 1933. I first saw him in 


Fic. 1. Arrow points to sacculated empyema. 


Beth Israel Hospital. The man had been a 
steady smoker of cigarettes and had had a dry 
cough for many months. He had pain in the 
left chest and occasional blood-streaked sputum 
and for the four months preceding my visit 
there had been dyspnea on exertion. X-ray 
examination revealed opacity at the root of the 
left lung. Only two months before I saw him 
his diseased tonsils had been removed under 
local anesthesia in the hope of relieving his 
cough. Ten days later there was the well-known 
syndrome of high fever with productive cough 
and rapid loss of weight with physical signs of 
solidification in lower left lung higher than the 
angle of the scapula. The blood picture was that 
of infection. Tubercle bacilli were absent. When 
I first saw him an x-ray film made by Dr. I. 
Seth Hirsch of Beth Israel Hospital was 
interpreted as left interlobar effusion. (Figs. 1 
and 2.) 


YORK 


Bronchoscopy by Dr. Joseph W. Miller 
revealed a tumor of the left lower lobe bronchus 
which began fully an inch away from the upper 
lobe branch. This proved to be a squamous 
cell carcinoma and because of its location I 
believed that the pulmonary suppuration had 
been produced by interference with the air 
current and that a lobectomy might get rid 
of the suppurative as well as the neoplastic 
disease. 

His general condition was poor and his ap- 
pearance extremely septic. He entered the semi- 
private pavilion at Mount Siani Hospital on 
October 12, 1933 and because he was super- 
stitious about Friday the 13th the operation 
had to be postponed until the 16th. The post- 
ponement proved fortunate because two days 
before his operation the interlobar pus was 
coughed up after which the temperature 
dropped and there was distinct subjective 
improvement. 

The operation was begun with the patient 
under avertin anesthesia and continued with 
nitrous-oxide administered by Dr. William 
Branower. The electric scalpel was used for 
the skin and muscle eighth interspace incision 
and the seventh and eighth ribs were divided 
posteriorly. There was good exposure by rib 
spreaders and I found the lower lobe extremely 
dense and firmly fixed posteriorly. The medi- 
astinum moved freely. The lung was freed 
everywhere except from the diaphragm where 
adhesion was so dense that I feared injuring 
this muscle and was forced to leave a thin 
layer of lung. Between the upper and lower 
lobes there was a 2 inch cavity filled with 
greenish pus. I resected about one-half of the 
lower lobe beyond silk ligatures but the 
character of the lung was so indurated that I 
feared we were dealing with a carcinoma here 
also and that it might be better to divide the 
operation into two stages. A loose packing of 
gauze was placed in the pleural cavity and tube 
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drainage in the ninth interspace posteriorly 
was instituted. A thin layer of gauze soaked in 
polyvalent anti-gas-gangrene serum was laid 


Carcinoma 
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occlusive wet dressing was applied. 


Because of shock a glucose intravenous 
infusion was supplemented by 400 c.c. of 


Fic. 2. Full lateral view. Arrow points to fluid level in 
sacculated empyema. 


in the chest wall outside of the ribs and an 
occlusive wet dressing covered the entire 
wound. 

Eleven days later, Doctor Klemperer having 
reported that the lung contained no carcinoma 
but was bronchiectatic with multiple minute 
abscesses, I performed the second stage believ- 
ing that I might ligate above the bronchial 
carcinoma. The same type of anesthesia was 
used and the wound was reopened and slightly 
enlarged so that two rib spreaders could be 
used. The Bethune lobectomy tourniquet was 
employed and I was able to accomplish 
hemostasis by pressure and ablate the re- 
mainder of this part of the lobe. I had hoped to 
ligate the vessels separately but the induration 
of the pedicle was so great that this could not 
be done and I therefore had to resort to the 
older method of crushing, transfixion and 
ligation with heavy silk. There was no way for 
me to be sure that I had gone beyond the 
limits of the new growth but I hoped that this 
was the case and at any rate I ligated as close 
to the mediastinum as I dared. The drainage 
tube was fitted with a flapper valve and the 
ligatures from the stump were led out of a 
posterior opening left for this purpose. An 


Pneumothorax following resec- 


Fic. 3. Postoperative. 
tion of left lower lobe for carcinoma of bronchus. 


citrated blood by Dr. Nathan Rosenthal. 

With the usual fluctuations in convalescence 
this patient did well except that the upper 
lobe had become so firmly contracted between 
the two stages of the operation that it expanded 
very slowly (see Fig. 3). The ligatures gradu- 
ally sloughed away. 

The usual bronchial fistula formed and the 
remainder of the lung was very slow in expand- 
ing, indeed, there is still a considerable pneu- 
mothorax which may require further plastic 
surgery for its obliteration. The cough, how- 
ever, has disappeared and the patient has 
regained more than the 20 pounds of weight 
which he had lost. 

Today he is in apparent health until the 
region of the operation is reached where there 
is still a little opening connected with the 
bronchus and the local pneumothorax. 

On December 9, 1933 just before his dis- 
charge from the hospital Dr. Myerson broncho- 
scoped him in order to ascertain whether or not 
the ablation of the lung had been high enough 
to take in all the growth. It was gratifying to 
know that the bronchus was absolutely clear 
and that there was no vestige of any ab- 
normality except the result of the operation. 
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HERE are two main reasons why 
progress in surgery of tumors situated 

within the thorax has been and 
continues to be slow. The first is the 
technical difficulty connected with the 
removal of these growths and the second, 
the difficulty in making an early diagnosis. 
Many of these tumors could be success- 
fully removed if the diagnosis were made 
before the primary growth has become 
attached to or has invaded the surrounding 
organs. This applies to all tumors which 
have their origin within the chest, whether 
they are benign or malignant. Metastatic 
tumors, with the primary seat in some 
other part of the body, are not considered 
for operation. Chest surgery is still in its 
infancy. There is so much to be learned 
concerning the pathology of tumors, their 
mode of onset, their progress, their invasive 
qualities, and their radiosensitivity. Most 
important, however, is the recognition 
and interpretation of the early symptoms 
of tumor, and the interpretation of roent- 
gen films. To illustrate these various points 
Iiwant to report 2 cases who were 
recently under my care at the Lenox Hill 
Hospital. 


Case 1. M. K., forty-eight years old, was 
admitted February 2, 1934, complaining of 
pain in the right side of the chest, dyspnea and 
cough. He had been sick for eleven weeks, 
beginning with what he called a “‘cold,” accom- 
panied by several chills each day. He felt sick 
and soon developed pain in the lower right 
chest which made him seek medical aid. Pain 
remained the outstanding symptom, and was 
accompanied by dyspnea and dry cough. He 
was sent to a hospital for study and was given 
the benefit of careful physical examination, as 
well as serological, bronchoscopic, roentgen- 
and other indicated examinations. A 


ray, 
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diagnosis of probable mediastinal tumor had 
been made. 

When admitted to our Hospital his symp- 
toms had not materially changed. He appeared 
chronically ill, and seemed to have lost weight 
recently. He complained of pain in the right 
chest, especially when attempting to sit up, 
and he had marked dyspnea with cyanosis of 
the lips. 

Examination of his chest showed definite 
limitation of expansion on the right side, with 
dullness and absent fremitus and breath sounds 
posteriorly, extending upward to the third 
interspace, and forward into the axilla. The 
heart was slightly displaced to the left. The 
physical signs were those of fluid or thickened 
pleura. On the physical signs alone a more 
definite diagnosis was not possible, and it took 
several days of observation to aid in clarifying 
the situation. He ran a temperature reaching 
101.6-102°F. in the evening, with increased 
pulse and respiration. There was a productive 
cough. The sputum was negative for tuberculo- 
sis, It was non-odorous and showed mixed 
organisms on culture. Blood examination 
showed 70 per cent hemoglobin; 3,100,000 
R.B.C.; 12,700 W.B.C.; 74 per cent polymorpho- 
nuclears. The Wassermann reaction was nega- 
tive. The urine showed a faint trace of albumin, 
but was otherwise negative. An x-ray examina- 
tion showed general density over the right 
lower chest with slight cardiac displacement to 
the left. It was interpreted as a probable pleural 
effusion. (Fig. 1.) Thereupon an exploratory 
puncture was done which resulted in the with- 
drawal of a little bloody fluid, apparently 
intrapulmonary in origin. A culture was nega- 
tive and no cells which could be definitely 
identified as tumor cells were found in this 
fluid. A search for tumor cells in the sputum 
was likewise negative. 

An attempt was then made to induce a 
pneumothorax in order to aid m the diagnosis, 
but was unsuccessful because the pleural 
cavity had apparently been obliterated. 
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With all this information available we were 
unable to make a positive diagnosis. We had a 
very sick patient, with secondary anemia, pain 


in the chest, cough, dyspnea and cyanosis. 
The temperature had subsided. Physical signs 
in the chest pointed to a collection of fluid or a 
tumor posteriorly. Exploratory puncture had 
not helped us in a positive way. It was at this 
point in our investigations that we were given 
an old x-ray plate taken two months before 
which shows a large rounded mass arising at 
the mediastinum and extending outward into 
the thorax. (Fig. 2.) From the nature of the 
symptoms we believed the tumor to be 
malignant and by careful physical examination 
we ruled out the possibility of its being a 
metastatic growth. We decided to operate in 
the hope of being able to relieve the patient’s 
symptoms by partial or total removal of the 
tumor followed by x-ray treatment. 

The operation was performed more than 
three months after the onset of symptoms. An 
incision was made along almost the entire 
length of the seventh intercostal space. Instead 
of entering the free pleural cavity, one entered 
directly into a friable tumor mass which was so 
firmly attached to the chest wall that it was 
impossible to spread the ribs apart. In order to 
get proper exposure it was necessary to divide 
the eighth, seventh, sixth, and fifth ribs 
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posteriorly. The tumor mass was bluntly 
separated from the chest wall, leaving shaggy 
fragments attached to it, and it was then 


Fic. 2. Case 1. 


possible to insert a rib spreader. No detailed 
orientation was possible. The tumor was found 
to fill the greater part of the chest on that side. 
It had displaced the upper lobe upward and the 
compressed lower lobe forward and to the left, 
apparently without actually invading the lung. 
It was a soft, friable, hemorrhagic growth which 
filled the anterior and posterior costophrenic 
sinuses and extended beyond the median line 
so that it had to be shelled off the spinal 
column, the great vessels, pericardium and 
lungs. One gained the impression that at one 
time there had been a definite capsule but that 
it had been perforated, allowing the growth 
free play within the pleural cavity. No clean 
dissection was possible, but with a large spoon 
the greater part of the tumor was removed. 
The cavity was lightly packed with plain 
gauze the ends of which were allowed to emerge 
through a window made by resecting a portion 
of the eighth rib. The wound was closed in 
layers. The patient stood the operation quite 
well. The entire procedure had been carried 
out under avertin anesthesia supplemented by 
gas-oxygen ether. 

The postoperative period was marked by 
several attacks of cardiac failure during one of 
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which he succumbed on the third day. An 


autopsy was not permitted. 
The pathological report submitted by Dr. 


Fic. 3. Cone Il. 


F. D. Bullock was: “ 
the pleura, either 
sarcoma.” 


Malignant neoplasm of 
angioendothelioma or 


ComMENT: The symptoms in order of 
appearance and importance were pain, 
dyspnea, cyanosis and cough. The most 
important aid in the diagnosis was the 
early x-ray. 

Looking back on the course which this 
case followed it is easy to see that pain 
would be the first symptom with a tumor 
originating in the pleura. Dyspnea and 
cyanosis were secondary and were partly 
due to pain and partly to the extent 
of involvement with compression of lung 
and mediastinal structures and _ possibly 
even to actual invasion of the lung and 
pericardium. 

It is possible that with an earlier 
diagnosis and operation the patient might 
have been saved, though it is questionable 
in view of the diagnosis. It is believed that 
endothelioma of the pleura rapidly spreads 
and that it is radioresistant. Not until 
patients with this condition are brought 
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to operation earlier will it be possible 
to gain additional information on this 
subject. 


CN 21-34. 


AFTER 


Fic. 4: ‘Com Il. 


Case u. C. N., fifty-eight years old, was 
admitted January 24, 1934, complaining of 
hoarseness, weakness and cough. He stated 
that he had been troubled with hoarseness for a 
while about a year ago, that the condition had 
cleared up spontaneously and had not recurred 
until about two and a half months before 
admission. This had continued as his chief 
symptom, but of late he had also had a bad 
cough and he had become quite weak. To a less 
degree he suffered from dyspnea and fatigue. 
There had been no hemoptysis and no loss of 
weight. Treatment had consisted in the ad- 
ministration of throat sprays. Recently an 
x-ray had been taken of the chest and as a 
result of the findings he had been referred to our 
Hospital. He had worked as a barber until the 
day of admission. 

The outstanding symptoms were hoarseness, 
dyspnea and marked anemia. On examination 
he was found to be a fairly well preserved man, 
and the clinical impression was quite good 
except for the anemia. Chest expansion was 
good on both sides. There was flatness over the 
upper right chest involving the supraclavicular 
region and extending downward anteriorly to 
the second rib and posteriorly to below the 
crest of the scapula. Breath sounds were 
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absent over this area. The rest of the chest 
examination was negative, and there was no 
cardiac displacement. 

Examination of the larynx showed all 
intralaryngeal tissues thickened. It did not 
suggest malignancy. A biopsy was _ later 
reported as chronic inflammatory tissue with 
papillary hypertrophy of the epithelium. 
Bronchoscopy showed unusual pulsation in 
the trachea and the main right bronchus. The 
bifurcation and the upper and middle lobe 
bronchi looked normal. On the basis of this 
examination no positive diagnosis could be 
made. 

Blood examination showed 34 per cent 
hemoglobin; 2,400,000 R.B.C.; 4,800 W.B.C.; 
with 66 per cent polymorphonuclears, and no 
abnormal cells. 

The Wassermann examination was negative. 

Roentgen examination showed a large dense 
rounded shadow in the upper right chest with 
slight displacement of the trachea to the 
opposite side. (Fig. 3.) After induction of a 
moderate pneumothorax the mass was seen to 
arise at the mediastinum and to extend down- 
ward and forward. (Figs. 4 and 5.) 

Various diagnoses were discussed, including 
aneurysm, dermoid cyst of the mediastinum, 
tumor of lung, encapsulated empyema, and 
ecchinococcus cyst. Dermoid cyst seemed the 
most likely except for the marked secondary 
anemia which could not be explained on that 
basis. A malignant tumor seemed most likely. 
To aid in the diagnosis an exploratory puncture 
was done, inserting the needle posteriorly 
between the first and second ribs. About 4 c.c. 
of turbid, rather thick, terra-cotta colored 
fluid without odor were withdrawn. Examina- 
tion of the sediment showed an abundance of 
cells suggestive of neoplasm, possibly sarcoma. 

Assuming the mass to be a malignant tumor, 
the question arose whether we were dealing 
with a primary growth or a metastatic one 
secondary to a tumor in some other part of the 
body. Careful physical, laboratory, and x-ray 
examinations were made without result. With 
the final diagnosis of probable primary intra- 
thoracic malignant tumor operation was ad- 
vised, in the hope of being able to extirpate it. 
A transfusion was given the day before 
operation. 

An incision was made along the entire length 
of the fifth intercostal space. The rib above and 
below were divided behind the angles and an 
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attempt was made to open the thorax. This was 
very difficult because of very extensive ad- 
hesions of the lung to the chest wall. In 
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attempting to free the lung several tears into 
its parenchyma were unavoidable. After the 
lung had been moderately mobilized a rib 
spreader was inserted and the chest opened. 
It was then possible to free both the upper and 
lower lobes a little more readily and in doing so 
a cavity was entered anteriorly which con- 
tained considerable fluid which was removed by 
suction. While continuing separation of the 
lung a large tumor was found in the upper chest 
extending from the mediastinum downward 
and forward. It was very large, rounded, had 
smooth walls, and gave the impression of a 
solid tumor. It was about the size of a large 
grapefruit. 

It looked as if it would be impossible to 
extirpate it but by careful separation of all 
adhesions it was eventually freed to such a 
degree that only a small attachment to the 
mediastinum remained which seemed to be a 
pedicle. The pedicle seemed to contain blood 
vessels and after clamping it and ligating it 
under the clamps the pedicle was divided and 
the entire tumor then removed intact. 
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There were no signs of metastatic nodes in 
the lung or mediastinum. 

Without difficulty the lungs could be inflated 
until they completely filled the thorax. There 
was no air escape and the small tears produced 
at the beginning of the operation seemed to 
have healed over. It was therefore decided to 
close the chest without drainage. Intercostal 
muscles were sutured with continuous fine 
chromic catgut; various muscles with continu- 
ous chromic catgut; and skin closed with 
continuous plain catgut. 

The patient stood the operation quite well 
and was given a transfusion immediately after. 

The patient recovered from the anesthesia 
quite promptly and looked all right except for 
rapid respiration which was rather labored. 
The pulse was only moderately rapid and of 
good quality. There was no cyanosis. He 
developed subcutaneous emphysema _ which 
gradually spread into the face, and involved the 
neck, entire chest wall, abdominal wall and 
even the scrotum. His respiration became rapid 
and irregular, with a small weak pulse, and the 
temperature rose to 104°F. He died about 
twenty hours after operation. 

An autopsy was done which showed extensive 
changes in all the parenchymatous organs of 
varying degree. The chest findings were 
partially collapsed lungs on both sides, the 
right more than the left, with subpleural 
emphysema of the right lung. There was 
emphysema of the mediastinum and the per- 
cardium. The cause of death: “pneumothorax 
and subcutaneous emphysema.” 

There was no evidence of metastasis. 

The tumor was found to measure 13 X 9 X 
10 cm., and to weigh 770 gm. It was reported 
spindle cell sarcoma by Dr. G. L. Rohdenburg. 


ComMeENtT: The first symptom, and for 
a long time the only symptom, was 
hoarseness. There was nothing to draw 
attention to the chest until dyspnea and 
cough appeared late in the disease. It is 
likely that the tumor was present for 
about a year, at the time of the first attack 
of hoarseness, though nothing definite 
was found to connect the tumor with this 
symptom. We assumed pressure, but no 
paralysis was found, just a_ thickened 
hypertrophied mucosa. It is possible that 
hoarseness was due to chronic laryngitis, 
and that the only symptoms referable to 
the tumor were weakness, anemia, dyspnea 
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and cough. All of these appeared late, 
and were of doubtful value in the diagnosis. 
The greatest aids in the diagnosis were 
the x-ray examination, supplemented by 
bronchoscopy and pneumothorax, and the 
exploratory puncture. 

Though an earlier diagnosis, before 
the patient had become so anemic and 
weak, and his parenchymatous organs 
degenerated, might have improved his 
chances for recovery, he did not actually 
die as the result of these conditions. 
Death was due to what seems to us avoid- 
able causes. The autopsy revealed em- 
physema and pneumothorax as the causes 
of death. Though it may be assumed that 
both have the same origin, it is more likely 
that they originated independently. 

Emphysema was the outstanding condi- 
tion after operation, not pneumothorax. 
With a tension pneumothorax one might 
assume extravasation of air through the 
parietal suture line into the subcutaneous 
tissue and in a roundabout way even into 
the mediastinum and pericardium, but 
that is not likely. There was no evidence 
of a tension pneumothorax during life 
nor at autopsy, but a moderate pneumo- 
thorax did exist, and was no doubt due to 
laceration of lung parenchyma during 
the separation of adhesions. 

At the end of the operation the lungs 
were inflated to such a degree that they 
completely filled the thorax. It is possible 
that during the inflation a rupture of air 
cells was produced which gradually allowed 
air to spread in the lung, out at the hilus 
and thus into the mediastinum and other 
parts of the body. The finding of some 
subpleural emphysema at autopsy would 
substantiate this view. 

The lessons we have learned are: 

1. Not to be too enthusiastic and 
overexpand lungs at the end of operation 
for fear of rupturing intrapulmonary air 
cells and thus initiate interstitial and 
subcutaneous emphysema. 

2. In any case in which the lung 
parenchyma is injured during operation, 
with the possibility of extravasation of 
air, closed drainage should be instituted. 


PERSISTENT INFECTED PNEUMOTHORAX 
FOLLOWING ASPIRATION TREATMENT OF PLEURAL SUPPURATION* 


ARTHUR S. W. Tourorr, M.D., 


NEW 


URING recent years much has been 
written concerning the so-called 
aspiration treatment of empyema. 

Although in certain instances the method 
is of value, care must be exercised in 
selecting cases suitable for this form of 
therapy. The following case is presented 
in order to demonstrate the great danger 
involved in the indiscriminate use of the 
method and the complications resulting 
therefrom. 


R. B., a boy five years of age, was admitted 
to the Mount Siani Hospital on May 31, 1932. 
At the time of admission he gave the following 
history: Sixteen months before, he suffered an 
acute upper respiratory infection which was 
followed shortly by the development of 
pneumonic process which involved the right 
lower lobe. Shortly thereafter he was admitted 
to another hospital in this City. Within a few 
days after the signs of consolidation became 
apparent in the right lung, an extensive effusion 
in the chest became manifest, and the patient 
became markedly dyspneic. Although in the 
beginning of illness cough was not marked, 
shortly after the effusion in the chest was noted 
distressing paroxysmal cough with expectora- 
tion of large amounts of purulent greenish- 
yellow material began. A series of x-ray 
examinations then established, for the first 
time, the fact that the pleural cavity contained 
a large amount of air, below which a fluid level 
was visible. Accordingly, a diagnosis of 
bronchopleural fistula with spontaneous drain- 
age of the pleural collection by way of the 
bronchial tree was made. Because of the 
patient’s toxic state and the presence of marked 
mediastinal displacement toward the unin- 
volved side with dyspnea, treatment by 
aspiration was begun. After several months of 
treatment the temperature fell and the dyspnea 
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became less. Three months after admission he 
was discharged from the hospital afebrile, but 
with a large pneumothorax and moderate 
mediastinal displacement. 

Following discharge from the hospital he did 
not feel well and had recurrent episodes of 
upper respiratory infection associated with 
cyanosis and marked dyspnea. In addition, he 
suffered from anorexia, and failed to gain 
weight. Two weeks before admission to the 
Mount Siani Hospital, he began to have 
continuous low-grade fever and profuse night 
sweats. 

The essential physical findings at the time 
of admission to the Hospital were as follows: 
The patient appeared pale, thin, dyspenic 
and markedly anemic. His weight was only 
3714 pounds. The physical findings in the right 
chest were those of an almost complete 
pneumothorax with marked compression of 
the right lung. There was, in addition, moderate 
displacement of the trachea and cardiac apical 
impulse toward the left side. X-ray examina- 
tion confirmed the clinical impression of an 
almost total pneumothorax with practically 
complete collapse of the right lung. 

On June 6, 1932, under avertin anesthesia 
supplemented by nitrous oxide-oxygen, | 
performed an exploratory thoracotomy, after 
resecting a portion of the seventh rib postero- 
laterally. The entire lung was found covered by 
an organized fibrous membrane which held it 
firmly against the mediastinum. In the lower 
part of the lung there was a circular excavation 
which measured about 2! inches in all 
diameters. Exposed in the excavated area 
were the mouths of numerous freely blowing 
bronchial openings between which there were 
trabeculae of pulmonary tissue (“‘Gitterlunge,”’ 
“‘latticed-lung”’). The bronchial openings ex- 
uded a moderate amount of mucopurulent 
material. In the costophrenic sinus there was a 
moderate amount of fairly fresh fibrinous 


* From the Surgical Service of Dr. Harold Neuhof, Mount Sinai Hospital, New York City. Read before the N. Y. 
Society for Thoracic Surgery. 
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exudate, which was removed. Segments of the 
eighth and ninth ribs with the intervening 
intercostal tissues and parietal pleura overlying 
the excavation in the lung were removed, thus 
widely exposing the lesion. The remainder of 
the lung was then released, and the excavation 
packed. 

Following operation the course was satis- 
factory and the lung began to expand. On June 
17, I performed phrenicectomy on the right 
side for the following reasons: (1) to lessen the 
danger of hemorrhage from numerous vessels, 
exposed in the excavation, which were being 
violently agitated as the patient coughed; (2) 
to reduce in size the excavation in the lung, 
(3) to reduce in size the pleural dead space. 

Shortly after this procedure the child was 
sent to the country to recuperate. At the time 
of discharge the diaphragm on the right had 
become effectively raised and had put the 
lower portion of the lung at rest. The upper 
portion of the lung had expanded to about 
three-fourths its normal volume, but the lower 
portion surrounding the excavation remained 
unexpanded, apparently due to inability to 
become inflated as air escaped through the 
bronchial openings. 

After a stay in the country of three months, 
he returned to the Hospital. He had gained 
considerable weight and appeared much im- 
proved. At that time it was planned to perform 
some type of plastic procedure in order to close 
the numerous bronchial fistulae, but because 
of the persistence of mucopurulent secretion 
from the bronchial openings, this was con- 
sidered to have little chance of success. Accord- 
ingly, periodic applications of silver nitrate as 
advocated by Adams and Livingstone were 
employed, but without success except in the 
case of some of the smaller fistulae. The lung 
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in the meantime having expanded no further, 
and the persistent discharge from the fistulae 
constituting evidence of a moderate degree of 
bronchiectasis which was confirmed by lipiodal 
studies, there was no alternative other than to 
perform some type of thoracoplastic procedure. 

This was performed in stages over a number 
of months, paravertebral segments of three or 
four ribs being removed at each operation. 
All ribs from the first to the tenth were partially 
excised, beginning with the uppermost. In 
this manner the pleural dead space was 
obliterated, and compression sufficient to cause 
a cessation of secretion from the bronchial 
openings was exerted. It is to be emphasized 
that a complete collapse was not sought. At 
the time of the last discharge from the Hospital, 
the excavation in the lung had been reduced to 
the diameter of a fair-sized drainage tube and 
most of the fistulae had been obliterated. At 
the present time, the patient is in Florida and 
on his return if the fistula or fistulae are not 
closed, their obliteration should not be difficult. 


The case illustrates the unfortunate 
complications which may result from 
attempting to treat an empyema with a 
communicating bronchopleural fistula by 
the method of repeated aspiration. Since 
air was entering and pus was leaving the 
pleural space freely through the fistulous 
openings, it is obvious that periodic 
aspiration could not have been of the 
slightest value, and merely served to delay 
adequate surgical treatment. At the time 
that surgical treatment was given, the 
situation had become complicated to such 
a degree that an extensive and deforming 
procedure was necessary for its correction. 


SURGICAL TREATMENT OF PLEUROPULMONARY 
ADHESIONS 


IN 100 THORACOSCOPIES 


Georce L. Stivers, M.D. 


FALL RIVER, MASS. 


LEUROPULMONARY _ adhesions 
are a source of potential danger 
when artificial pneumothorax is ap- 
plied to compress tuberculous lung tissue. 
We frequently disregard the importance 
of these adhesions and continue to advo- 
cate pneumothorax therapy, even with 
the knowledge that this complication may 
have grave sequelae. 
The efficiency of all collapse therapy 
depends upon two factors. First, a mechan- 
ical element, which must be considered 


as the degree of lung immobility that may 
be produced, thereby compressing tubercu- 
lous cavitation and lessening the amount 
of septic 


material expelled from the 
diseased area. Secondly, a physiological 
factor, preventing toxemia by reason of 
stasis in the blood and lymph vessels, 
with attending anoxemia and the ultimate 
formation of fibrosis. 

It is a well-recognized fact that when 
pleuropulmonary adhesions are present, 
retarding compression then the effective- 
ness of this method of treatment is minimal 
and some other surgical procedure should 
be advocated that will aid in completing 
the desired collapse. 

Intrapleural pneumolysis has been ac- 
cepted as a necessary sequence to artificial 
pneumothorax. Its application to suitable 
cases is well recognized. 

The generally accepted indications for 
intrapleural pneumolysis are open lung 
cavities with positive sputum and unsatis- 
factory compression of diseased pulmonary 
tissue. But these indications are dependent 
upon the symptomatic results of artificial 
pneumothorax, the degree and the location 
of the collapse that has been obtained, 


the character and location of the offending 
adhesions, the presence of pleural fluid, 
and most important, the various physio- 
logical changes affecting the structures 
within the mediastinum. We must con- 
sider, also, the duration of the disease, age 
of the patient, length of time artificial 
pneumothorax has been in force and 
various complications attending its appli- 
cation. These manifestations indicating 
the necessity for intrapleural pneumolysis 
are conditional upon a reasonable assur- 
ance that relief of distressing symptoms 
and a satisfactory collapse will be obtained 
by operation and that no serious extensive 
involvement of other organs is present to 
inhibit the patient’s ultimate recovery. 

In 100 thoracoscopies a critical study 
was made of actual adhesions found within 
the pneumothorax space which the writer 
believes is more convincing than the 
findings observed in consecutive x-ray 
films. We must depend upon careful roent- 
genological technique for our preliminary 
study of the individual case and use 
fluoroscopy and _ stereoscopic films for 
the determination of our operative field. 
Roentgenological studies will not establish 
accurately the size and the contents of 
the adhesions observed in the x-ray 
films, and any interpretation of these bands 
should be considered always as presump- 
tive data. The x-ray is not conclusive and 
will often question the advisability of 
thoracoscopy. It is surprising how much 
real beneficial operative work can be 
accomplished in view of an adverse roent- 
genological reading, for once within the 
thoracic wall the actual conditions seen 
may differ materially from those shown by 
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the x-ray films. There are many cases, 
presumably conforming to all the indica- 
tions for intrapleural pneumolysis, that 
thoracoscopy will reveal as unsuitable for 
operation. It is possible to diagnose a few 
of these cases by roentgenograms but 
usually contraindications are disclosed 
only after the thoracoscope is inserted 
through the chest wall. But no harm has 
been done by a _ simple thoracoscopic 
examination of the pneumothorax cavity. 
Viewing the adherent lung and knowing 
that intrapleural pneumolysis would be 
of no avail, will satisfy the surgeon to 
choose the more drastic operation of 
thoracoplasty. 

The duration of the disease in a measure 
influences the construction and charac- 
teristic formation of the pleuropulmonary 
adhesions. These adhesions are fibrous 
bands composed of united structures from 
the lung and chest wall, including hyal- 
inized connective tissue which at some past 
time represented both pleural membranes. 
These adhesions contain portions of lung 
tissue, cavity prolongations into the bands, 
nerves and blood vessels and even areas 
of caseous material. A perifocal paren- 
chymatous tuberculous inflammation with 
union between the parietal and visceral 
pleurae must be considered the primary 
antecedent in the formation of these 
adhesions. Organization then takes place 
at the pleural union, terminating in the 
formation of a fibrotic, connective tissue 
band. As a result of artificial pneumo- 
thorax the lung is pulled away from the 
chest wall and the adhesions brought 
into view so that they can be demonstrated 
occasionally by the x-ray. The consistency 
of this connective tissue band or adhesion 
varies according to the degree of tubercu- 
lous disease at the point of attachment 
of the visceral and parietal pleurae and 
also in accordance with the resiliency of 
the adhered pleura. The gross pathological 
formation of these adhesions is apparent 
by the use of the thoracoscope with 
transillumination by the thoracolux. 

Thoracoscopic examination of the pneu- 
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mothorax cavity shows three representa- 
tive forms of adhesions that can be classi- 
fied as string, round, and fan shaped. 


STRING ADHESION 


The string-like fibrous bands are white 
and glistening or a light red in color, small 
in diameter but varying considerably 
in length from '% to 5 inches and usually 
devoid of blood vessels and lung tissue. 
They exert only a slight amount of tension 
on lung structure and except when found 
in numbers, these bands are of little 
significance as far as collapse of the lung 
is concerned. 

Plate 1 shows different forms of the 
string-like adhesions. 

Figure 1 is a simple form of fibrous 
string adhesion and is considered generally 
to be of very recent formation. The cautery 
applied at a dull red glow to the adhesion 
near the chest wall insertion will sever 
this band. No coagulation is necessary. 

Figure 2 shows the lung structure pulled 
out into a tent-like formation by the 
band which is observed under considerable 
tension. This adhesion with varying degrees 
of traction is frequently encountered, 
especially in early disease. It is inherent to 
cut this adhesion close to the chest wall. If 
other adhesions are present the band that 
shows the most tension should be the first 
one severed. 

Figure 3 will define a string band with 
a tent-like flare observed at the insertion 
on the thoracic wall. There is very little 
elasticity in this band and the therapeutic 
value of its division is more apparent 
than in the previous illustrations. If blood 
vessels are defined in this adhesion the 
broad attachment on the chest wall should 
be coagulated first, and then cut with the 
endotherm knife. 

Figure 4 shows a duplex attachment 
which is probably the result of extreme 
traction on the parietal pleura with absorp- 
tion of the intervening tissue between the 
present insertions of the band on the 
thoracic wall. This is an unusual band 
formation and is generally found in cases 


PLaTeE 1. STRING BAND FORMATION. 


Fic. 1. Small attachments on lung and chest wall. 
Fic. 2. Tent-like tension of lung structure. 
Fic. 3. Flared insertion of band attachment to chest wall. 
Fic. 4. Duplex insertion of band attachment to chest wall. 
Fic. 5. Flared insertion of band attachment to lung tissue. 
Fic. 6. Multiple attachments of bands to lung and chest wall. 
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of far-advanced disease. Coagulation fre- 
quently is necessary before using galvano- 
cautery. The smaller insertion is the first 
attachment to be severed. 

Figure 5 presents a pathological forma- 
tion in which the tent-like flare of the 
visceral pleura is a part of the ordinary 
string band. This adhesion is seldom found 
and cauterization is comparatively simple. 

Figure 6, the last picture of the string 
adhesions and probably the one most often 
observed, denotes multiple bands from 
the lung to the chest wall. First eliminate 
the longest and most narrow adhesions 
with the cautery before attempting to 
sever the short bands. 


ROUND ADHESION 


The second form of adhesion is the 
heavy, markedly fibrous band, round and 
short, which usually contains lung tissue 
to within a short distance of its insertion 
into the chest wall. The band is white, 
grey red or dark purple, !4 to 1 inch or 
more in diameter and may connect the 
lung with the chest wall so intimately 
that the possibility of injury to the lung 
will prevent cutting. It often contains 
many small blood vessels which do not 
seem to extend much beyond the lung 
tissue and are seldom apparent in the 
end attached to the chest wall. It is with 
great difficulty and much patience that 
these adhesions are cut or more often 
enucleated from the wall of the thorax. 

Plate u illustrates examples of the 
ordinary round bands. 

Figure 7, a cone-shaped heavy band, 
light red in color, composed of dense 
fibrous tissue, is frequently seen. There is 
no lung tissue present in its lumen and 
it can be readily severed near the chest 
wall by the cautery or the endotherm. 

The duplex attachment shown in Figure 
8 is plentifully supplied with blood vessels 
and the edge of lung parenchyma is clearly 
defined. There will be decided retraction 
of the lung after coagulating and severing 
this adhesion. Coagulation should be ap- 
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plied to the smaller attachment as near as 
possible to the chest wall and eliminated 
by the endotherm knife. Then a minute 
examination of the larger attachment by 
the use of the thoracolux will define its 
contents and the advisability of attempting 
its separation. 

The round adhesion (Fig. g) is the most 
dangerous band encountered when at- 
tempting to release the attached lung. 
This adhesion contains considerable lung 
tissue. It is possible to remove this adhesion 
by slow coagulation of the band on the 
chest wall and then enucleating the at- 
tached base by removing a portion of 
the soft tissue of the chest wall with the 
cautery. The dangers and sequelae of 
attempting the removal of this adhesion 
by intrapleural pneumolysis are many 
and I believe that thoracoplasty should 
be considered the appropriate procedure. 

Figure 10 represents the oval band of 
very heavy construction. It is difficult to 
obtain a clear image of its contents by 
transmitted light. A faint line of lung 
tissue may be in evidence and therefore it 
is necessary to proceed slowly with the 
cautery, always cutting as near the chest 
wall as possible. Such a band can be 
removed without danger. 

The adhesion shown in Figure 11 is the 
most difficult to remove. The shiny surface 
with a pronounced bulbous chest wall 
insertion shows no apparent lung tissue 
but active respiratory movements within 
the adhesion are evidence enough of the 
danger of attempted cauterization. Coagu- 
lation around the adhesion on the bony 
structure and release of its outer edge by 
the cautery has been a means of stretching 
or pulling this attachment away from the 
chest wall and severence has been accom- 
plished at a second-stage operation. Thora- 
coplasty would be a safer procedure. 

Figure 12 is another example of a round 
adhesion having a wide flare on the 
thoracic wall and considerable lung tissue 
is noted in its construction. The pro- 
longation of lung tissue into the structure 
of the chest wall will prohibit any attempt 


PLATE 11. RouNnp BAND FORMATION. 


Fic. 7. Simple round adhesion. 

Fic. 8. Duplex chest wall attachment. 
Fic. 9. Lung attachment to chest wall. 
Fic. 10. Oval insertion of round adhesion. 
Fic. 11. Bulbous attachment to chest wall. 
Fic. 12. Grey lung attachment to chest wall. 
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at removal. Thoracoplasty is the only 
safe procedure. 


FAN-SHAPED ADHESION 


The third variety is the fan-shaped 
adhesion. This adhesion is fibrous, varying 
in thickness, but exceedingly broad, at- 
taching itself to a large area of the chest 
wall. It is generally light red in color but 
when under tension may be silvery white. 
The various structures that enter into its 
formation and the.advisability of cutting 
this adhesion is determined by placing a 
light behind the adhesion and viewing 
its composition for evidence of lung 
structure or blood vessels. Coagulation 
and enucleation at the chest wall is 
sometimes advisable but more often the 
use of the endotherm knife will prove a 
ready means of quickly severing it with- 
out danger to other structures. 

Examples of the fan shaped adhesion 
are shown in Plate 111. 

Figure 13 is the frequent form of fan- 
shaped adhesion, pale red in color and 
having a blanched appearance due to ex- 
treme tension noticeable at the attachment 
to the bony thorax. Although the band 
appears to be free of lung tissue it Is 
desirable to sever it close to the chest wall 
due to the marked retraction of the 
pulmonary insertion that will occur after 
release of band tension. The endotherm 
knife is to be preferred as the resulting 
wounds on the lung and on the chest wall 
are smaller in extent and secondary hemor- 
rhage is not likely to occur. 

The adhesion shown in Figure 14 is 
frequently encountered. It has a broad 
parietal flare, plentifully supplied with 
blood vessels. This construction would 
indicate that lung tissue is not present 
in the band but danger of hemorrhage is a 
more important consideration. This band 
should be coagulated close to the chest 
wall and cut slowly. Cutting of this 
adhesion as in the previous illustration 
occasions considerable pain which will 
be diffused over the entire hemithorax 
and if the adhesion is located near the dome 
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of the thorax this burning pain often 
radiates down the arm to the hand. 

The fan shaped adhesion, in Figure 15 
has a constricted central portion or neck 
of dense fibrous tissue under great tension. 
Assuming that no lung tissue is a part of 
this band as determined by transmitting 
light, it is a simple procedure to sever it. 
The retraction of the pulmonary insertion 
is limited, due to the dense fibrous struc- 
ture of the band. It is advisable to sever 
this adhesion at its narrowest point, but as 
near as possible to the chest wall. Either 
the endotherm knife or the cautery can be 
used with complete satisfaction. 

Figure 16 shows multiple fan-shaped 
adhesions with the parietal pleura pulled 
away from the chest wall under decided 
tension. There is little danger of lung 
tissue or blood vessels being in the bands 
and after a complete examination of the 
bands by the thoracolux it is a simple 
procedure to rapidly sever them at their 
narrowest points. I call them fan shaped 
but they are really string bands united by 
connective tissue with marked flaring of 
the chest wall insertions. For such ex- 
tensive and multiple adhesions the endo- 
therm knife is to be preferred. 

The fan-shaped band shown in Figure 17 
is often seen. Its outline is irregular having 
a long and a short edge with an additional 
fan-shaped fibrous portion uniting con- 
siderable lung structure to the chest wall. 
It frequently contains lung tissue in the 
shortest side where it is plentifully supplied 
with blood vessels, and it is very important 
to carefully analyze its various parts by 
the thoracolux before any operative 
measure is attempted. Sometimes by care- 
fully separating the web-like posterior 
section of the band, it is possible by trans- 
mitted light to obtain a better knowledge 
of the construction of the more important 
adhesion. Coagulation and enucleation 
from the chest wall comprise the usual 
technique. 

Figure 18 is another example of the 
fan-shaped adhesion in which lung tissue 
is incorporated in the central part of the 


PLATE 111. FAN-SHAPED FORMATION 


Fic. 13. Ordinary fan-shaped attachment to chest wall. 
Fic. 14. Flared at chest wall with many blood vessels. 
Fic. 15. Flared insertions with constricted neck. 
Fic. 16. Multiple fan-shaped adhesions. 
Fic. 17. Irregular adhesion with fibrous posterior attachment. 
Fic. 18. Broad fan-shaped adhesion with lung tissue in mid portion. 
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band. Lung tissue in the fan-shaped 
adhesion is irregularly placed and fre- 
quently its location cannot be detected 


TABLE 1 


Variety of Adhesion Cut (Not Cut Total 


Fan-shaped............. 


No. of adhesions......... 


until part of the band has been severed. 
It is preferable to cut both edges of the 
adhesion as far as the location of lung 
structure at the first-stage procedure and 
allow this uncut section to pull away 
from the chest wall and at a second stage, 
to cut or enucleate if necessary the re- 
maining part of the adhesion from the 
bony thorax. If this procedure is to be 
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carried into effect the galvanocautery is 
safer to use than the endotherm knife. 

Table 1 shows the numerical relation- 
ship of the string, round and fan-shaped 
adhesions tabulated in this series and also 
the variety of band in which severence 
was deemed impossible. Twenty per cent 
of the round bands were not cut, due to 
the presence of lung tissue in the formation 
of the adhesions. 


CONCLUSIONS 


A classification of pleuropulmonary ad- 
hesions is defined. 

Examples of each variety of adhesion are 
shown and represent thoracoscopic pictures 
observed at the time of the intrapleural 
pneumolysis operation. 

The results of this study of 100 thoraco- 
scopies are being tabulated and _ will 
be published in the near future. 


ee 46 14 60 
ee 271 33 304 


CATGUT ALLERGY 


\VITH A NOTE ON THE USE OF ALLOY STEEL WIRE FOR SUTURES AND LIGATURES* 


W. Wayne Bascock, M.D. 


PHILADELPHIA 


T is perhaps surprising that with the 

attention given to the allergic reac- 

tions a great variety of substances 
from dust to dandruff, catgut has received 
so little study. While general reactions to 
catgut, although not to be ignored, may 
have little practical importance, the local 
reactions produced may seriously com- 
promise the operative result by interfering 
with the union of divided tissues. Catgut 
is derived from an animal, the sheep, the 
serum from which is especially prone to 
cause allergic reactions in humans (Kol- 
mer). It is obtained from the most con- 
taminated part, the intestine, of the 
animal. Whether all bacterial products 
with which it is so heavily impregnated 
on removal from the animal have been 
removed may be questioned. From the 
commercially prepared catgut a histamine- 
like substance may be isolated (Gruskin). 
Allergic reactions to catgut may be due, 
therefore, to its derivation (sheep), 1 
content of unremoved bacterial products, 
or to special toxic substance, alone, or in 
combination. 

As might be expected, allergic reactions 
to catgut are especially observed after 
thyroidectomy. The thyrotoxic patient 
is particularly sensitive. In thyroidectomy 
very many catgut ligatures and sutures 
are used, and, differing from the abdominal 
wall, there is little subcutaneous fat to 
hide the reaction. The wound apparently 
heals kindly, but after seven to ten days 
the fine linear scar often widens, becomes 
edematous, there is evidence of underlying 
swellmg and, unless opened, the wound 
nargins may separate, discharging bloody 
serum. The reaction in the course of 


several weeks subsides and healing is 
completed with a wider and more ugly 
scar than was at first evident. To avoid 
this reaction drainage has become routine 
with many operators after thyroidectomy, 
but the reaction occurs equally in drained 
as well as undrained wounds. It is usually 
attributed to other things than catgut, 
and especially to the escape of thyroid 
secretions into the wound. Thus we find 
operators irrigating the wound with salt 
solution before closure to remove irri- 
tating products from the thyroid gland 
and taking care to carefully whip over and 
bring together the edges of retained thyroid 
tissue so that the leakage of thyroid 
secretion will not occur. Again, denudation 
of the trachea has been blamed and the 
operator has avoided the uncovering of 
this tube. But none of these procedures 
eliminates the reaction, and omitting all 
these precautions, healing without reaction 
occurs when silk is substituted for catgut 
in the thyroidectomy. Thus, in eighty 
consecutive primary thyroidectomies in 
which we substituted silk for catgut, 
primary union with a fine linear scar and 
without the serum occurred, although the 
trachea was routinely exposed, irrigation 
or drainage was not employed, and the 
retained thyroid was not whipped over. 
After the closure of abdominal or hernial 
wounds the deep reactions from catgut 
buried in muscle and aponeurosis are 
masked by the overlying fat unless the 
wound reopens. One is impressed, however, 
by the thought that most postoperative 
eventrations and certain recurrent hernias 
would not have happened had a more stable 
and less irritating suture than catgut been 


* From the Surgical Department, Temple University. 
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used. The crude methods for the closure 
of deeper layers of these wounds by strips 


eral nerves united by catgut we have 
observed cavities of liquefaction and necro- 


of fascia lata express, we believe, the blind 


1. Silk. 
Slight erythema." 


2. Plain catgut. 
Erythema. 


3. Chromic catgut. 
Flare. Wheal. 


Fic. 1. Catgut allergy, twenty-four hours. 


Fic. 3. Catgut allergy, seven days. 


sis around the plane of union marking 


1. Silk. 
Slight erythema. 


2. Plain catgut. 
Flare. Wheal. 


3. Chromic catgut. 
Flare. Wheal. 


Fic. 2. Catgut allergy, forty-eight hours. 


1. Silk. 
Erythema. 


| 2. Plain catgut. 
Necrosis + 1. 


3- Chromic catgut. 
Necrosis + 2. 


Fics. 1-3. Reactions to silk, plain and chromic catgut, buried in sterilized skin. At the end of seven days the reaction 


attempts of surgeons to escape the weak- 
nesses of wounds united by catgut. The 
recent substitution of sections of preserved 
ox fascia is much less desirable as a large 
amount of heterologous dead tissue is 
then embedded in the wound to stimulate 
reaction and tax absorption. 

From the catgut buried in wounds, 
tissue reaction occurs with leucocytosis, 
infiltration, weakening and local necrosis 
about the sutures. The reaction with 
liquefaction and removal of catgut precedes 
that of tissue union, and as a result 
healing is delayed or impaired. In periph- 


to silk is a slight erythema, while the catgut has caused well-marked necrosis of tissue. 


the areas where catgut sutures had been 
inserted months before. To more thor- 
oughly study the harmful effects of catgut 
upon living tissue Dr. Gerald H. Pratt and 
Dr. Andrew B. Small have cooperated with 
a series of experiments. 

Reactions to catgut are easily studied 
by burying short sections in the sterilized 
skin. In over 120 patients we have thus 
studied the reaction of the tissues to 
chromic and plain catgut, to silk, horse 
hair, dermal sutures, silver wire and alloy 
steel wire. From catgut a flare and wheal 
appears within twenty-four hours, charac- 
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erized by zones of redness and slight 
welling. This gradually increases and by 
‘he end of a week sufficient necrosis has 
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for catgut. Silk is not as suitable for long 
continuous sutures. The application of 
many fine interrupted buried sutures of 


7 


Fic. 4. Absence of tissue reaction to rustless steel wire sutures which have been left under a plaster cast for severa 
weeks, 


occurred about the catgut to canalize 
the part, the lining of this canal being 
formed by granulating and necrotic tissue 
(Figs. 1, 2, 3). The reaction is invariable 
but varies in degree in different individuals. 
Around silk the reaction is much less 
marked. At the end of a week only a 
faint flare and very slight swelling being 
observed at the points where the ends of 
the silk project. From silver wire and alloy 
steel wire there is the least reaction. Dull, 
bluish permanent spots of argyria may 
appear in the skin over silver wire that 
has been retained for a number of weeks. 
Through-and-through sutures of alloy steel 
wire left in place under a plaster cast for 
twelve to sixteen weeks produce a hardly 
perceptible tissue reaction and little scar- 
ring (Fig. 4). The brilliant lustre of the 
rustless steel is retained and the tissues 
are not discolored. From silkworm gut, 
horse hair and especially from dermal 
sutures the reactions are greater than 
from the rustless steel wire, but much 
less than from catgut. The cutting into 
issues by sutures is often due to tissue 
reaction as well as to tension. As with 
ther allergic reactions, while all patients 
reacted to catgut, in certain patients It 
vas more marked than in others. 

We know of no satisfactory substitute 


silk in 
tedious 


a large abdominal wound is a 
process. In a wound that may 
become infected silk should be avoided. 
We can realized, however, the wisdom of 
Halsted’s advocacy of silk. In a thyroid- 
ectomy the substitution of silk eliminates 
the need for drainage, gives more secure 
ligations and much better healing than 
does catgut. In hernioplasty and the 
closure of other abdominal wounds, if we 
have not the meticulous patience of a 
Halsted or a Cushing we obtain better 
healing by limiting the use of catgut 
largely to the peritoneum, and using fine 
silk for ligature and to reinforce the 
aponeurotic closure. Even our troubles 
from the free-excision of a pilonidal sinus 
seem largely to disappear when we avoid 
drainage and obtain perfect hemostasis 
and accurate coaptation by rows of buried 
sutures of fine interrupted silk. 

The reaction to catgut, silk and silk 
gut shown in infected wounds by sinus 
and fistula formation was partially solved 
when Marion Sims turned to silver wire 
for the closure of vesicovaginal fistulas. 
Silver wire may even be embedded in a 
septic field and healing occur without the 
formation of a fistula. But the finer sizes 
of silver wire have little tensile strength, 
can hardly be tied without breaking, and 
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must be twisted with great care. In search- 
ing for a substitute we found that the 
so-called new noble metal, rustless steel, 
when annealed and drawn into fine wire 
is so strong and tough that it may be tied 
firmly in any ordinary form of knot with 
little loss in strength. It has much greater 
resistance to corrosion or chemical change 
than silver wire. The No. 35 or 36 B & S 
gauge having the size of a hair and with 
a tensile strength of about 214 pounds 
replaces with advantage fine approxi- 
mating sutures of dermal, silk or horse 
hair. The larger sizes (Nos. 31 to 18 
B & S gauge) are stronger, smoother and 
even less irritating than equal sizes of 
silkworm which they may replace. We 
found so little tissue reaction to the wire 
that we have buried it in abdominal 
wounds and hernioplasties and have used 
it for ligatures and deep sutures in septic 
wounds. In reopening such wounds in 
stage operations, no fibrosis, local irri- 
tation, discoloration or pus formation has 
been observed from the wire. When buried, 
the ends should be cut close to the knot, 
but not by the surgeon’s favorite scissors. 
On or adjacent to mucous surfaces the fine 
alloy wire is of especial advantage. In 
plastic operations about the mouth it gives 
excellent results. We think it unequaled 
for the closure of the cleft palate, a tracheal 
fistula, a colostomy, vesicovaginal fistula, 
or to obtain primary union after the exci- 
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sion of a fistula in ano. We have buried the 
larger sizes (18 to 22 bands) for the reten- 
tion of fractured bones. When used as a 
running suture an assistant should con- 
stantly hold the free loop taut to prevent 
kinking or twisting. A little care is also 
necessary that nurses or assistants do not 
kink or twist the wire in spooling or 
handling it. Thus winding should be 
accomplished by rotating the spool only. 
In tying a well set square knot is advised. 
As over 50 feet of the fine wire may be 
purchased for a cent it is economical to use. 


SUMMARY 


Catgut brings a mixed blessing to the 
surgeon. For the very desirable asset of 
absorbability it carries a number of lia- 
bilities. By producing allergic reactions 
in the tissues it retards healing. Its per- 
sistence cannot be foretold. A wound 
closed by chromic catgut may open four 
or five days later with most of the catgut 
absorbed. Again, bits of intracuticular 
suture, labelled oo plain, may extrude 
from the skin weeks after its insertion. It 
cannot be sterilized by any known chem- 
ical method. Silk is especially to be pre- 
ferred in operations upon the thyroid. 
From its lack of capillarity, and toleration 
by the tissues, annealed rustless steel wire 
is deserving of wider trial as a suture, 
and occasionally, in septic wounds, as a 
ligature. 


RESULTS OF TREATMENT IN 


TUMORS OF THE TESTIS 
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CrsARE GIANTURCO, M.D. 


URBANA, ILL. 


ANY physicians have the impres- 
sion that tumors of the testis are 
rare. This impression is due to 

mistaken statements by certain authors 
who have written on the subject. For 
example, Tanner (1922) wrote that “new 
growth of the testicle is a very rare 
disease.” And Simons (1932), influenced 
by Tanner’s pronouncement, began a 


long article on the subject by stating that 
“malignant testicular neoplasms are rare.”’ 
Between 1920 and 1929, inclusive, we 


have found definite record of 155 patients 
with testicular tumor. It is probable 
that, if the histories of all the patients 
who registered during this period were 
systematically reviewed, still other cases 
would be discovered. During the past 
ten years, one of us (Desjardins) has 
personally observed more than 125 cases. 
Therefore, to think that testicular neo- 
plasms are rare is a misapprehension. 
At most, such tumors may be regarded as 
relatively uncommon. It is equally certain 
that many such growths are not recognized, 
but for a time, or throughout their course, 
may be looked on as tuberculous epi- 
didymitis, hydrocele, varicocele, or car- 
cinoma of different abdominal organs. 

In a previous communication, Des- 
jardins, Squire, and Morton (1929) de- 
scribed the lymphatic drainage of the 
testis, pointed out its clinical implications, 
and reviewed the pathology of tumors of 
the testis. These features, therefore, need 
not be discussed here. The main object 


of this paper is to set forth and analyze 
the results of treatment in a group of 155 
pathologically proved cases of testicular 
neoplasm. Before going into this phase of 
the subject, however, it may not be amiss 
to glean from the series the clinical data 
that may be obtained from such a review. 

Figure 1 gives the number of cases 
encountered each year, from 1920 to 
1929, inclusive. It is clear that, during 
the last three years of that decade, the 
number of cases encountered each year 
was distinctly greater than the number 
encountered in the preceding years. Off- 
hand, the increase might be thought to 
reflect the increase in general registration, 
but this can hardly be true, because, since 
the total number of cases registered in 
the Clinic increased rather steadily each 
year during the period in question, the 
number of cases of testicular neoplasm 
should have increased correspondingly. 
Yet, as the table clearly shows, the 
increase was far from uniform. Between 
1920 and 1925 the number of cases varied 
between 7 and 15, only 8 cases being seen 
in 1925. But in 1926 the number of cases 
rose to 18 and increased steadily there- 
after. In 1929, 28 cases were seen. Such an 
appreciable and steady increase since 
1926 can be explained only by greater 
attention to the subject by members of 
the staff, greater ability to recognize 
tumors of this kind, and probably also 
because the number of cases referred to 
the clinic by physicians has increased as 
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it has become known that certain members 
of the staff were giving greater attention 
to such new growths. 
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Fic. 1. Cases of testicular tumor seen each year from 

1920 to 1929, inclusive. 


Number of cases 
on 


Figure 2 gives the incidence of tumors 
of the testis by decades. From this it is 
apparent that by far the greatest number 
of orchidic neoplasms develop in the third 
and sixth decades of life, but it is also 
clear that tumors of this kind sometimes 
develop in the first decade, and some are 
encountered in the seventh, eighth or 
even the ninth decade. Among the cases 
included in this series, the age of the 
youngest patient was seventeen months 
and that of the oldest, eighty-four years. 

Of the entire series of 155 cases the right 
testis was affected in 72 cases, the left 
testis in 81 cases, and the tumor involved 
both glands in 2 cases. In the 2 cases in 
which involvement was bilateral it was 
impossible to determine, either by the 
incomplete history of the condition, or 
by the records of physical examination, 
in which testis the malignant process had 
originated. It would be interesting and 
valuable to know the number of cases in 
which the tumor arose in an undescended 
testis, but accurate and dependable in- 
formation on this point was missing from 
so many histories that to mention the 
cases in which the anomaly was definitely 
recorded would serve only to mislead the 
reader by conveying a false impression. 
The same is true of the possible relation 
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between trauma and testicular tumor. 
Some, indeed many, patients relate the 
new growth to an injury, usually the 
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Fic. 2. Cases of testicular tumor arranged according to 
number by decade of incidence. 


scrotum having been struck by an ex- 
traneous object or as the result of a fall. 
Almost every male sustains injuries of 
this kind, but a tumor develops in only 
a small proportion. Therefore, unless the 
relation to trauma is specific and definite, 
the influence of trauma as an etiologic 


factor remains problematical. 


TREATMENT AND RESULTS 


For many years, simple excision of the 
affected testis has been, and continues 
to be, the favorite method of treating 
tumors of this kind, in spite of the fact 
that permanent cure is thus obtained in 
only a small percentage of cases. This is 
probably because the operation is not 
difficult, even for a surgeon of limited 
training and experience, who would hesi- 
tate to undertake a more extensive and 
radical intervention. Surgeons who have 
had extended experience with orchidec- 
tomy and its results frankly confess 
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lisappointment from the standpoint of 
permanent cure. Moreover, when the 
results reported by different surgeons are 
reviewed, it is at once apparent that many 
of the cases in which the outcome has been 
rated as favorable are too recent to enable 
one to gauge accurately the therapeutic 
value of orchidectomy. One who has had 
opportunity to observe a substantial num- 
ber of embryonal carcinomas, and of mixed, 
or teratoid, tumors of the testis well knows 
that a period of survival short of five, or 
preferably ten, years does not furnish a 
valid indication of the value of any method 
of treatment. Many patients may remain 
well for from two to five years, or even 
longer, after operation or radiotherapy, 
only to become victims of metastatic 
dissemination and subsequently to suc- 
cumb to the malignant process. Failure 
to realize this explains why some surgeons 
who have previously written about the 
results of simple orchidectomy have rated 
as cures, or given the impression of cure 
in, cases in many of which undoubtedly 
the patients died later from the same 
disease. Certain it is that the most experi- 
enced surgeons are not enthusiastic over 
the results of simple removal of the dis- 
eased testis. 

It is undoubtedly for this reason that, 
on the general principle that successful 
treatment of a malignant process usually 
requires simultaneous ablation of the 
tributary lymph nodes, certain surgeons 
such as Roberts (1901), Grégoire (1905), 
Hinman (1914), and others, have at- 
tempted to remove not only the primary 
testicular neoplasm but also the retro- 
peritoneal nodes along the abdominal 
portion of the aorta, which Most, Cunéo, 
and Jamieson and Dobson have shown 
to be the primary lymphatic filters of 
the testis. Unfortunately, such a radical 
operation is extremely difficult by reason 
of variation in the number and situation 
of these nodes, and only a surgeon who is 
also a well-informed anatomist may hope 
safely to perform the surgical act. Even then, 
however, the surgeon never can be certain 
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that all the nodes have been removed, 
and unless all the nodes are removed, the 
result remains doubtful. Indeed, even 
removal of all the lumbar nodes does not 
insure the patient against metastasis. 
Moreover, the mortality of such an opera- 
tion, as given by Hinman, is approximately 
Ii per cent, this figure representing an 
average obtained from the reports of a 
limited number of the ablest surgeons in 
this field. 

One point has an important bearing on 
operability or on the course of the disease, 
regardless of operability. This is that, 
in nearly every case, embryonal carcinoma 
and mixed, or teratoid, tumor of the testis 
metastasizes first and primarily to a group 
of retroperitoneal lymph nodes surround- 
ing the abdominal aorta in the vicinity 
of the celiac axis, on the side corresponding 
to the affected testis. Also, metastasis 
often remains confined to this group 
of nodes for a long period. Under ordi- 
nary clinical conditions, metastasis to the 
secondary, iliac group of nodes, to the 
supraclavicular pilot node or nodes, or 
to the lungs and other organs, is found 
only occasionally, in the order given. 
The statement that metastasis to the lungs 
is common is based on data obtained at 
postmortem examination. Generally speak- 
ing, such metastasis is a late complication. 

Metastasis to the abdominal, para- 
aortic nodes occurs much earlier than is 
generally supposed. If the patient’s history 
is carefully recorded, evidence of such 
metastasis in the form of vague or definite 
gastrointestinal disturbances, gradually in- 
creasing in severity, and characterized by 
belching and bloating, inability to eat a 
full meal without a sensation of undue 
fullness, increasing constipation, occasional 
vomiting, or spastic disturbances of the 
colon, often can be obtained. Even when 
a mass of enlarged retroperitoneal nodes 
in the epigastric and umbilical regions 
cannot be palpated, the foregoing clinical 
circumstances should be accepted as pre- 
sumptive evidence of metastasis. In many 
cases, however, the clinical disturbances 
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mentioned are associated with an ab- 
dominal mass, the greatest part of which 
is on the same side as the primary tumor. 
Occasionally, especially if the patient’s 
abdominal wall is muscular, the informa- 
tion elicited by palpation is not definite; 
in such cases, instead of an irregular mass 
which can be readily outlined, a sensation 
of abnormal resistance is obtained. Often 
this is unwisely disregarded as being with- 
out significance. 

Occasionally, also, when metastasis to 
the para-aortic nodes leads to unilateral 
lymphadenopathy, the palpable mass may 
extend so far to the left of the median 
line that the medical or surgical clinician 
may mistake rt for an abnormally large 
spleen. Recently one of us saw a patient 
who, after seven years of perfect health 
following excision elsewhere of the left 
testis and postoperative roentgen therapy 
for tumor of this organ, had, on two or 
three occasions, pain in the epigastric and 
left hypochondriac regions, and _ fever 
lasting for a few days. This led to an 
investigation which included pyelography. 
Because the shadow cast by the pelvis of 
the left kidney was abnormal, and the left 
ureter was distorted, a surgeon in another 
city concluded that the patient was 
suffering from an intrinsic renal lesion 
and the left kidney was removed. Un- 
fortunately, the pathologists who ex- 
amined some of the excised tissue found 
carcinoma which had nothing to do with 
the kidney, but which derived from the 
tumor of the left testis removed elsewhere 
several years before. In other words, 
metastasis to the para-aortic nodes had 
formed an extrinsic mass which, by causing 
distortion of the ureter and pelvis of the 
kidney, had been mistaken for an intrinsic 
renal lesion. 

Although, in the presence of abdominal 
metastasis, all surgeons advise against 
even simple orchidectomy, not a few 
patients are subjected to surgical excision 
of the testis on the assumption that 
metastasis has not yet occurred, when 
careful palpation of the abdomen, soon 
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after operation, reveals a definite mass o: 
metastatic nodes which could not possibly 
have developed since operation, but must 
have been present for some time before 
operation. Ability to recognize metastasis 
is an important factor in treatment, not 
only with respect to simple orchidec- 
tomy but also with reference to radica! 
operation which, as is generally held, 
“should never be undertaken when lumbar 
metastasis can be recognized clinically.” 

Table 1 is an attempt to tabulate the 
cases according to the time that had 
elapsed between the onset of symptoms, 
or the time that the patients first became 
aware of the tumor, and the time when 
treatment was first instituted, and accord- 
ing to the kind of treatment given. It also 
gives the number of patients living and 
the number of patients who have already 
died. With reference to the time between 
the onset of symptoms and treatment, 
it is fully realized that such information 
has very little value and can be quite 
misleading, because the circumstances may 
vary so much from one patient to another. 
For various reasons one patient may be- 
come conscious that something is wrong 
much sooner than another. Pain, even if 
slight, is the usually significant symptom 
that attracts the patient’s attention, but 
in cases of tumor of the testis this symptom 
is so often absent for a long time that the 
attention of many, if not of most, patients, 
is first attracted to this abnormality by 
the increasing size of one or the other half 
of the scrotum. Of course, the likelihood 
of early recognition of tumor is much 
greater, even if a tumor is small, if the 
patient has pain than if he does not have 
any pain, even though the painless tumor 
may actually be larger and may have been 
present much longer. 

As for the results of treatment, also, a 
tabulation such as that given in Table 1 
may be misleading. Casual reading gives 
the impression that the results obtained 
by surgery, combined with or followed by, 
roentgen-ray treatment are superior to 
the results of surgery only or of roentgen- 
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ray therapy without surgical intervention. 
But the bare figures in the table do not 
tell the whole story. Of the cases in which 
only surgical treatment was employed none 
of the patients had presented evidence of 
tumor for more than one year, and all were 
free from metastasis, as far as could be 
determined. Obviously, this constitutes 
what might be designated as a preferred 
croup. Even in this group, however, the 
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associated with his condition may furnish 
a more valuable clue to the possibility of 
metastasis than can be obtained by 
physical examination. 

Of the 23 cases in which the patients 
had not received surgical treatment but 
had been referred for roentgen-ray therapy, 
almost half received their initial treatment 
two, three, four or five years after the 
onset of symptoms, and the majority were 


TABLE I 


RESULTS OBTAINED BY ORCHIDECTOMY, 


ROENTGEN-RAY TREATMENT AND ORCHIDECTOMY COMBINED WITH 


OR FOLLOWED BY ROENTGEN IRRADIATION 


Orchidectomy 


Orchidectomy and 


Roentgen-ray Treatme 


| 
| Patients | 
| Living 


Per 


Cases 
Cent 


Onset to Treatment 


Per 
Cent 


Patients 


Per 
| Living 


Cent 


| Patients 
| Living 


Cases Cases 


2 years 
4 years 


“I 


64 
33 | 
19 | 


| 


3 
23 125 | 60 


All seen in first year 


56.5 per cent seen during | 76.1 per cent seen during 
| the first year 


the first year 


fact that of the 7 patients, all of whom 
underwent orchidectomy between 1920 
and 1924, 4 (56.3 per cent) have since 
died, shows that, in spite of relatively 
early operation, some of the malignant 
elements had already migrated from the 
primary growth to the tributary lymph 
nodes. Moreover, in these 4 cases the 
average period of survival was but four 
and a half months. In this connection, 
as already has been pointed out, it is 
important to bear in mind that from many 
tumors of this kind metastasis occurs early, 
much earlier than one would suspect, and 
even the most careful examination may 
fail to detect metastasis to the retro- 
peritoneal (para-aortic) nodes, which, al- 
though actually present, may become 
apparent only some time afterward. In 
some cases, careful attention to the pa- 
tient’s account of the events and symptoms 


referred for irradiation because obvious 
metastasis to the retro-abdominal nodes 
or elsewhere made surgical intervention 
unjustifiable. Under these circumstances, 
it is but natural that a larger proportion 
of patients should have failed to survive. 
Yet the 16 patients who died had an 
average period of survival of 11.4 months. 
One feature that may be equally, or even 
more, interesting is that of the 7 patients 
who are still living 6 had readily perceptible 
metastasis to the retro-abdominal nodes 
when treatment was started. One patient 
in this group of seven also presented 
metastasis to the corresponding inguinal 
nodes, a definite indication that the 
primary neoplasm had penetrated and 
extended beyond the capsule of the affected 
testis. Of the patients in this group of 7 
only one appeared to be free from ab- 
dominal or other metastasis. Of the 


| 
6 months............... 5 3 rT 8 4 50.0 33 51.6 
3 «| 2 66.7 10 52.6 
oO 3 5 | 3 60.0 
3 I 33-3 I 
33-3 


76 American Journal of Surgery Desjardins et al——Tumors of Testis JANUARY, 1935 


16 dead patients, g were found to have quently for several years, is a common 
metastasis to the retroperitoneal nodes, result of properly directed radiotherapy. 
3 had metastasis to the inguinal nodes, 3. In evaluating the relative advantage of 
to the supraclavicular nodes, one to the surgery and radiotherapy for tumors of 
lungs, and one to the brain. With the the testis, this point deserves greater 
exception of 2 patients who had received consideration than it usually receives. 
treatment in 1921 and 1922, all the other Much the largest group in this series 
patients in this group had been treated was made up of patients who had under- 
between 1924 and 1929. Of the 7 living gone orchidectomy and had received post- 
patients, 3 had last been treated more operative roentgen irradiation. By post- 
than five years previous to the survey here operative irradiation, however, it must 
recorded, and 4 more than three years not be understood that all the patients 
before the survey. Too much stress cannot’ were irradiated soon after operation. In a 
be laid on this fact, however, because certain proportion the patients were re- 
malignant activity may be renewed after ferred for roentgen therapy only when 
a period of quiescence varying from obvious metastasis made it clear that 
three to eight years after the initial surgical removal of the diseased testis 
regression induced by irradiation. But had not resulted in cure. To include such 
when such regression is not complete, cases under the designation of postopera- 
fresh malignant activity usually manifests tive irradiation is not altogether accurate. 
itself from time to time, and the patients But to have attempted to segregate such 
require additional treatment at varying cases would have required drawing a rather 
intervals. When, on the other hand, a_ wavy line, because the basis of such a line 
patient survives five years without re- was sometimes a matter of motives which 
quiring any treatment during this period, were not always recorded at the time. 
the chance of permanent cure is con- Of the 125 patients included in this 
siderably enhanced. Nevertheless, survival group, 65 (52 per cent) died after an 
for ten years is a much better test of average period of survival of eleven 
permanent cure. months, and 60 (48 per cent) are still 
Permanent cure as a criterion of the living. A significant point in connection 
value of radiotherapy is not altogether with this group is that 97 patients (76.1 
satisfactory. In fact, permanent cure of a per cent) had been examined and treated 
malignant process is essentially a criterion within one year from the onset of symptoms. 
of the value of surgical treatment, because, It is apparent, therefore, that this also 
unless permanent relief can be obtained constitutes a preferred group. Under these 
in a reasonable proportion of cases, and circumstances, the apparently superior 
unless the mortality rate is not too great, results obtained by combining orchidec- 
few patients would be willing to undergo tomy and roentgen irradiation need not 
operation. In the case of radiotherapy occasion surprise; the superiority in re- 
these considerations apply only toa limited sults might be more apparent than real. 
extent. One reason for the difference is Nothing other than a comparative test of 
that in many cases roentgen-ray treatment roentgen therapy only, and of orchidec- 
is resorted to because surgical procedures tomy followed by roentgen therapy in a 
cannot be considered. Another reason is similar group of cases, would furnish an 
that, even in cases in which cure is not absolute answer to the question. 
permanent, a large proportion of the pa- Among the 65 cases in this group, in 
tients derive much, and sometimes pro- which the patients succumbed, metastasis 
longed, benefit. Indeed, even in cases in to the retro-abdominal or para-aortic 
which surgical intervention is out of the nodes occurred in 44 (67.7 per cent). 
question, complete relief from all symp- metastasis to the inguinal nodes in 16 
toms for many months, and not infre- (24.6 per cent), metastasis to the supra- 


Series Vor. XXVII, No. 1 


c.avicular nodes in 4 (6.1 per cent), 
metastasis to the lungs in 5 (7.7 per cent), 
and metastasis to the axillary nodes in 3 
4.6 per cent). Needless to mention, such 
metastasis was not apparent at the time 
the patients were operated on; else they 
undoubtedly would not have been sub- 
jected to surgical treatment. Nevertheless, 
in a few cases the presence of abdominal 
metastasis was discovered so soon after 
orchidectomy that masses of the size found 
could not possibly have grown during the 
interval; metastasis must have occurred 
well before operation, but the metastatic 
lymphadenopathy had not attained sufli- 


cient size to be readily palpable. In other 


cases the patients cannot be said to have 
received postoperative irradiation, because 
they were not referred for radiotherapy 
until some time after operation, when 
metastasis demonstrated that the surgical 
procedure had failed to arrest the course 
of the malignant process. 

Among the 60 cases of this group, in 
which the patients are still living, me- 
tastasis to the retroperitoneal nodes is 
known to have been present in 24 (40 
per cent), metastasis to the inguinal 
nodes in 10 (16.6 per cent), metastasis to 
the lungs in 3 (5 per cent), and metastasis 
to the supraclavicular nodes in 2 (3.3 per 
cent). If the most important single factor 
(metastasis to the retroperitoneal nodes) is 
considered, the difference in incidence of 
27 per cent between the dead and surviving 
patients might strike one as significant, 
until one realizes that a greater incidence 
ol metastasis among the patients who died, 
and vice versa, only serves to confirm the 
natural and logical expectations. On the 
other hand, that 40 per cent of patients 
should still be alive in spite of clinically 
perceptible metastasis to the retroper- 
itoneal, or para-aortic, lymph nodes, is 
sufficiently striking to deserve attention. 
This does not necessarily mean that such 
itients will remain well. On the contrary, 
it must be taken for granted that many 
ohers will die as the dormant malignant 
eements again become active, as they 
indoubtedly will in a large proportion of 
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the cases. Nevertheless, the conclusion 
seems warranted that postoperative roent- 
gen irradiation yields results that cannot 
be obtained by simple orchidectomy, 
in the sense of prolonged arrest of malig- 
nant proliferation and absence of symp- 
toms associated with such proliferation, 
even when metastasis is a more or less 
prominent feature when treatment is 
first instituted. Moreover, it seems likely 
that if a larger proportion of such patients 
had received systematic irradiation soon 
after orchidectomy the results should have 
been even better. 

There are reasons for believing that in 
cases of embryonal carcinoma, roentgen- 
ray treatment alone, directed to the 
primary tumor of the testis and to the 
territory occupied by the tributary lym- 
phatic structures in the abdomen, would 
probably yield equivalent results, and that 
orchidectomy is not an essential procedure. 
The exceptional radiosensitiveness of em- 
bryonal carcinoma is well known. The 
sensitiveness of this most common of all 
varieties of testicular tumor corresponds 
closely to that of the basal cells (spermato- 
gonia) which line the seminiferous tubules 
and from which the embryonal carcinoma 
(seminoma) is derived. So susceptible to 
irradiation are the parent cells and 
the corresponding neoplastic cells, that 
many growths of this kind can be made 
to retrogress completely. Even if pa- 
tients are suffering from large masses of 
metastatic retroperitoneal nodes of this 
variety, thorough irradiation has caused 
the secondary masses in the abdomen to 
disappear completely; and some of the 
patients are still well, ten or more years 
afterward. If large metastatic tumors such 
as were present in these cases can be 
made to disappear permanently or for 
prolonged periods, primary tumors of 
the same kind should, and undoubtedly 
would, react in precisely the same manner. 
However, there are cases in which, on 
account of the very size and bulk of 
the tumor and the resulting pain or 
mechanical hindrance, surgical excision 
may be indicated. 


The same cannot be said of the mixed, 
or teratoid, tumors, the variety of testicu- 
lar neoplasm which is next in frequency 
of occurrence. Tumors of this kind grow 
and metastasize even more rapidly than 
embryonal carcinomas, and are less radio- 
sensitive than the latter, because they are 
derived from all three embryonic layers, 
and the proportion of spermatogonial 
cells entering into their composition varies 
widely in growths of the same general 
character. In such tumors, therefore, sur- 
gical excision of the primary growth should 
be the therapeutic method of choice when- 
ever metastasis to the _ retroperitoneal 
nodes or to other structures does not 
prevent. 

Unfortunately, since pathologic analysis 
could not be made, the group of cases 
included in this series does not furnish 
conclusive evidence on these points. It 
is to be hoped that a more satisfactory 
test of surgery combined with radiotherapy 
and of the relative value of each method 
by itself, in comparable cases, may be 
carried out. 


SUMMARY AND CONCLUSIONS 


1. Tumors of the testis are not as rare 
as they have been held to be. 

2. Between 1920 and 1929, 155 patients 
with testicular tumors have been seen at 
The Mayo Clinic. These are grouped and 
analyzed as to the age of incidence by 
decades, and such analysis shows that 
the greatest number of orchidic neoplasms 
develop between the third and _ sixth 
decades of life. In all but 2 cases the 
tumor was unilateral. The relation of 
testicular tumor to undescended testis 
and to the influence of trauma could not 
be ascertained. 

3. The results of treatment are con- 
sidered from the standpoint of orchidectomy 
alone, roentgen therapy alone, and com- 
bined orchidectomy and roentgen therapy. 
Tabulation of the cases in these three groups 
gives the impression that the results ob- 
tained by surgery, combined with or 
followed by roentgen-ray treatment, are 
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superior. This may be misleading because 
none of the patients in this preferred group 
has presented evidence of tumor for more 
than one year, and all were apparently 
free from metastasis. The patients treated 
by simple orchidectomy also constituted a 
preferred group. In the group of cases 
treated with roentgen rays only, the 
16 patients who had died had had an 
average survival period of 11.4 months, a 
period distinctly longer than correspond- 
ing cases in the two other groups. 

4. For various reasons absolute con- 
clusions cannot be drawn from this 
review. The impression is that patients 
receiving combined treatment derive more 
benefit than patients treated by surgical 
methods only, or by radiotherapy only, 
but in order to determine the relative 
value of each method by itself in com- 
parable cases a more thorough test should 
be made. 

5. On the whole, roentgen-ray treatment 
alone seems preferable for embryonal 
carcinoma, while for the mixed, or teratoid, 
tumors surgical removal combined with 
thorough postoperative irradiation seems 
indicated. 
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WISTED ovarian cysts are not seen 
as frequently as they were years ago. 
Many fatalities have resulted from 
what seems a simple operative procedure. 

The degree of torsion depends upon the 
relaxation of the broad ligament as well 
as the duration of the condition. Just what 
the mechanism is that causes the cyst to 
twist upon its pedicle is not clear. 

It has not been an uncommon thing for 
an operation for this condition to terminate 
fatally by cerebral embolism. It is believed 
that the procedure below will tend to 
prevent such terminations and should be 
called to the attention of surgeons. 


PROCEDURE 


The abdomen is opened in the usual 
manner. Exploration is made and the 
diagnosis confirmed. The twisted ovarian 
cyst is not disturbed until the abdomen 
has been draped and walled off. The 
patient is then placed in a Trendelenburg 
position. The cyst is delivered and the 
site of the torsion noted. There may be 
one or more twists in the pedicle. It may 
or may not show stagnation of blood, dis- 
coloration or even necrosis. Do not untwist. 
Hold the cyst in one hand and with the 
other place a Kelly hemostat well below 
the last twist on the broad ligament. This 
should be beyond any discoloration or 
hemorrhagic areas in the pedicle. Then 
place suture ligature in the broad ligament 
beneath the hemostat. It is felt that the 


TWISTED OVARIAN CYST 
A PROCEDURE TO PREVENT FATALITY FROM EMBOLISM 
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untwisting of the cyst before amputation 
allows this material to get into the circu- 
Amputate 


lation and cause embolism. 


dson 
Sidney Dav 


with scissors or knife between hemostat 
and suture ligature, and repair as usual. 
Close the abdomen in layers. 


CONCLUSION 


By a simple maneuver of little manipu- 
lation and not removing the torsion before 
amputation of the cyst, it is believed that 
the fatality caused by embolism will be 
greatly reduced. 

This procedure is illustrated in the 
accompanying drawing. 
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ECTOPIC PREGNANCY* 


Preston T. Brown, M.D. 


PHOENIX, ARIZ. 


HE clinical material upon which 
the following study was based con- 
sists of 62 cases of extra-uterine 
pregnancy admitted to the University 
Hospitals during the twelve years from 
July 1, 1921 to June 30, 1933. Sixty were 
tubal pregnancies, one was abdominal 
(probably secondary) and one is believed 
to have been a primary ovarian pregnancy. 
The age of the patients ranged from 
sixteen to forty years, with the majority 
(36) over thirty years, a fact which seems 
to be related to the etiological factors 
mentioned later. Eleven patients had 
never previously been pregnant, while 
the others had had from one to twelve 
previous gestations. In no case was there 
a history of previous ectopic pregnancy. 
Considerable direct and indirect evi- 
dence has been accumulated pointing to 
the importance of chronic pelvic inflam- 
matory diseases as etiological factors, 
a view which is confirmed by this material. 
Salpingitis due to gonorrhea or to post- 
abortal infection presumably results in 
the loss of cilia from the tubal epithelium, 
fusion of the tips of the inflamed villi with 
the development of pseudo-diverticula, 
and infiltration of the tube wall with a 
diminution or loss of peristalsis. In 23 
patients, the history pointed to the prob- 
ability of an earlier pelvic infection; 
11 definitely described attacks of acute 
salpingitis, 5 had had acute appendicitis, 
with the possibility of secondary involve- 
ment of the adnexa, 2 had had previous 
pelvic operations, and in 5 serological 
evidence of syphilis suggested the possi- 
bility of an associated gonorrhea. 
Pathological evidence of old inflam- 
mation noted in 31 instances. In 


was 3 


10 cases there were gross changes, while the 
remainder presented microscopic altera- 
tions. On 2 occasions the non-pregnant 
tube was represented by a_pyosalpinx 
and once it formed a large hydrosalpinx. 

In 60 per cent of those who had been 
pregnant, there was a history of secondary 
sterility for three years or longer, which 
also possibly implies the presence of pelvic 
disease. The same inference may be drawn 
from the higher incidence in the group over 
thirty years of age. 

A corpus luteum of pregnancy was found 
twice on the side opposite the involved 
tube, indicating external migration of 
the ovum as a_ possible contributory 
cause. Decidual reactions were present 
in a number of the excised tubes, and in 
one instance the uterus was grossly de- 
formed by multiple fibromyomata. No 
developmental anomalies were detected. 
The following case suggests a_ possible 
predisposing factor, which is not commonly 
recognized. 


Case 1. Mrs. I. L., Hosp. No. G-7553, a 
multipara, aged thirty-four years, was first 
examined in the Out-patient Department in 
February, 1932, when she complained of 
excessive menstruation. Examination showed a 
moderate secondary anemia with no palpable 
disease of the pelvic organs. A subcastration 
dose of x-ray was given and the menses did not 
reappear until July 24, 1932, when a four-day 
flow started which was looked upon as a normal 
period. Acute lower abdominal pain developed 
two weeks later in association with faintness 
and a moderate degree of shock. 

Upon readmission, a diagnosis of ruptured 
tubal pregnancy was confirmed by laparot- 
omy. Since no salpingitis or other anatomical 
change was found, it is reasonable to speculate 
as to whether x-radiation in too small a dosage 
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produce permanent castration may have 
amaged the ovum in such a way as to favor 
nplantation outside the uterus or may have 
iterfered with the normal activity of the tube. 


SYMPTOMS 


Extra-uterine implantation of the ovum, 
ner se, does not lead to symptoms other 
than those of early pregnancy, and an 
ibnormal condition is suspected only 
when tubal abortion or perforation leads 
to new symptoms. These accidents tend 
to appear early. Thirteen patients noted 
unusual symptoms before the end of the 
third week following the last normal 
menstruation, and fourteen others offered 
complaints before the end of the seventh 
week, while only two were symptomless 
for more than twelve weeks (Table 1). 

TABLE | 


INTERVAL BETWEEN LAST NORMAL MENSTRUATION AND 
ONSET OF SYMPTOMS 


Number of patients. . . 

No note or uncertain 

Onset of symptoms before LN. . 


A variety of symptoms may appear 
but the most constant, regardless of 
whether tubal abortion or perforation 
occurs, are lower abdominal pain and 
vaginal bleeding. The former was present 
in every case and the latter was absent 
in only two. The severity, localization, 
and prostrating character of the pain in 
tubal rupture is too familiar to require 
description, but the dull, diffuse, cramp- 
like pain of tubal abortion, although 
much more frequent, is not so well appre- 
ciated. The metrorrhagia is characterized 
by a scanty, dirty brown or black dis- 
charge, which is usually free of clots. 

A feeling of faintness or actual syncope 
is the next most frequent complaint, 
although it was recorded in less than 
one-half of this series (27). Amenorrhea 
or delay in menstruation was described 
in 23 of the group, while a subjective 
‘eelmg of “being pregnant” was men- 
ioned by 5. Nausea and vomiting were 
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TABLE IU 
BLOOD PICTURE BEFORE OPERATION 


Hemoglobin Erythrocytes Leucocytes 


Num- 
ber of 


Pts. 


Num- 
ber of 


Pts. 


Count 
Thou- 
sands 


Num- 
ber of 


Pts. 


Count 


Millions 


below under 
20 5.0 
30 5.0- 7.5 
40 7.5-10. 
40- 50 - §-3. O-12.5 
50— 60 5-15. 
60- 70 5.0-17.5 
70— 80 .0-4.5 . 5-20. 
80— 90 0-22. 
S over 22.5-25. 


noted in 18. Abdominal distention, painful 
urination, painful defecation, constipation, 
diarrhea, chills, and the presence of a 
mass in the abdomen were mentioned in a 
few instances. Certain individuals inter- 
preted the vaginal bleeding as evidence 
of an abortion, and, in 4 cases, the passage 
of a piece of tissue, undoubtedly a decidual 
cast, had been noted, but proved to be 
misleading since it led to the suspicion 
of uterine abortion. 

Only 16 patients were acutely ill and 
in each instance an acute perforation had 
occurred. Jaundice was present in 2 
patients who had large hematoceles from 
which absorption of blood pigment pro- 
vided the source of the icterus. The 
temperature was above 99.4°F. In 22 
instances but above 101.4°F. in only one. 
The pulse rate was likewise not greatly 
accelerated, being above 110 per minute 
in only 15. With sharp intraperitoneal 
bleeding a striking elevation of pulse 
with a normal temperature was noted. 
Glandular changes in the breasts with 
the presence of secretion were noted in 
8 cases. This sign assumes considerable 
importance in women who have not had a 
previous gestation, but is less reliable in 
parous individuals. 

Abdominal and bimanual examinations 
yielded markedly different findings depend- 
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ing upon whether tubal perforation or 
abortion was present. In the former, 
diffuse abdominal tenderness with rigidity 
and even with pronounced distention, 
in the presence of extreme bleeding, was 
the more common finding, while pelvic 
examination usually revealed some slight 
evidence of pregnancy, such as bluing of 
the cervical or v aginal mucous membrane, 
softening of the cervix, and slight enlarge- 
ment of the uterus, together with a small 
amount of old bloody discharge and 
small, exquisitely tender unilateral mass. 
In tual abortion, on the other hand, the 
slow accumulation of blood into a retro- 
uterine hematocele produces a mass often 
felt above the symphysis (as in 15 of our 
cases), with mild localized pelvic tender- 
ness. The uterus is commonly pushed 
forward by the mass in the cul-de-sac. 
Tenderness is much less striking in an 
hematocele than in a pelvic abscess of the 
same size. 


DIAGNOSIS 


Although the history and examination 
are most essential to a correct diagnosis 
of extra-uterine gestation, laboratory de- 
terminations occasionally give information 
of value. Anemia is ordinarily so apparent 
that a determination of the hemoglobin 
content, although of interest, is of minor 
importance. A pronounced leucocytosis 
in the presence of a normal or slightly 
increased temperature points toward pro- 
fuse intraperitoneal hemorrhage, being 
in sharp contrast to the higher temperature 
and lower leucocyte count of pelvic in- 
fection. The biological pregnancy tests 
may prove to be of considerable value in 
early diagnosis. The Friedman test was em- 
ploy ed in 3 cases and was uniformly posi- 
tive, being diagnostically decisive, since 
uterine pregnancy had been reasonably 
eliminated. On the other hand, a patient 
with a suspicious history was operated 
upon because the test was positive, and 
only a small corpus luteum cyst found. 
The possibilities of false reactions have not 
yet been fully explored. 
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The diagnosis of extrauterine pregnancy 
depends upon the history to a greater 
extent than in most gynecological condi- 


tions, since the objective findings are 
often uncertain. Any woman in the child- 
bearing years, who complains of lower 
abdominal pain and abnormal vaginal 
bleeding should be viewed as _ possibly 
having an ectopic pregnancy; if in addition 
she has had amenorrhea or delay in men- 
struation, and faintness or fainting, the 
suspicion becomes very strong. Suggestive 
changes in the breasts, vagina, or cervix, 
in the presence of a tender unilateral 
pelvic mass, make the diagnosis so certain 
that laparotomy should not be withheld. 
For practical purposes, it is necessary to 
differentiate only between acute salpingitis, 
for the treatment of this condition is 
non-operative, and threatened or incom- 
plete abortion, the treatment of which 
does not include laparotomy. That acute 
appendicitis does not present a difficult 
diagnostic problem is shown by the fact 
that during this twelve year period only 
one patient with an ectopic pregnancy 
was operated upon with the preoperative 
diagnosis of appendicitis. In 8 of the 13 
cases admitted up to 1926 no preoperative 
diagnosis was recorded, but since that 
time the records have been complete. Of 
the 49 cases admitted since 1926, the 
preoperative diagnosis of ectopic preg- 
nancy has been correct in 40, or 81 per 
cent. In 4 cases the diagnosis of chronic 
pelvic inflammatory disease was errone- 
ously made, in one a pelvic abscess, in 
three myomata of the uterus, in one 
Ovarian cyst with uterine myoma, and 
in one acute appendicitis. Aspiration of 
the cul-de-sac is a procedure of great 
merit; blood or bloody fluid pointing to 
an ectopic pregnancy, while pus indicates 
a pelvic abscess, which may be treated by 
colpotomy, laparotomy being avoided. 
In acute rupture or in scanty intra- 
peritoneal bleeding needling may give 
negative findings, but laparotomy should 
not be withheld if the clinical picture 
otherwise points to tubal pregnancy. 
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TREATMENT 


Treatment, in accord with the present 
universal opinion, consisted of prompt 
operation; in 60 cases, extirpation of the 
‘involved structures by laparotomy, and in 
2, drainage of large hematoceles by pos- 
terior colpotomy (Table The clinical 


TABLE Ill 
PROCEDURE PERFORMED 
Number 


of 
Patients 


OPERATIVE 


Primary Operation 

Unilateral salpingectomy. .. 

Unilateral salpingo-oophorectomy 

Bilateral salpingectomy. . 

Bilateral salpingectomy and unilateral oopho- 
rectomy 

Subtotal hysterectomy and unilateral sal- 
pingo-oophorectomy. . 

Subtotal hysterectomy and bilateral Si salpingo- 
oophorectomy 

Subtotal hysterectomy, bilateral salpingec- 
tomy, unilateral oophorectomy 

Total hysterectomy and unilateral salpingo- 
oophorectomy 

Posterior colpotomy 


Secondary Procedures 
Resection of one ovary 
Uterine suspension 
Hernia repair 
Appendectomy 
Needling of cul-de-sac 
Diagnostic curretage, 
cautery 

Repair of torn bladder 
Re-laparotomy for hemorrhage 
Ligation of remaining tube 
course of these latter 2 patients suggests 
that the procedure is not to be recom- 
mended, since both had prolonged febrile 
recoveries, being in the Hospital longer 
than any laparotomy case. As a rule, 
all that is necessary at operation is removal 
of the involved tube. More recently, 
greater care has been taken to preserve 
the ovary on the injured side, since it 
was found usually possible to separate it 
from the peritubal hematocele and to 
leave its blood supply relatively intact. 
'n multiparous women, to whom the 
procedure is acceptable, it may be desirable 

ligate the uninjured tube to prevent 
future pregnancy. Associated operative 
procedures, such as herniotomy, appen- 
dectomy, and uterine suspension, have 


biopsy of cervix, or 
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been carried out in carefully selected cases 
without materially increasing the risk. 
Blood was given intravenously during or 
after operation to g patients, 5 of whom 
required more than one transfusion. Auto- 
transfusion was employed at the time of 
operation in one instance with prompt 
improvement. 

The postoperative course was usually un- 
eventful, the anemia disappearing rapidly 
especially when iron was administered, 
and the patient regaining strength early, 
as might be expected in the victim of an 
acute accident. Two patients had mild 
pyelitis following operation, one had dis- 
tention and vomiting for a longer period 
than usual, and one had a mild pneumonia. 
There were four minor wound infections 
and one extensive abscess with acute 
peritonitis which went on to recovery. 
Bleeding into the peritoneal cavity re- 
quired secondary operation in one patient, 
and, in another, hemorrhage into the 
incision caused the only death in the series, 
a mortality of 1.8 per cent. 


Case ut. Mrs. M. P., Hospital No. G-6070, 
a multipara, aged twenty-five years, was 
admitted in moderate shock from intraperi- 
toneal hemorrhage, and was operated upon 
immediately. The abdominal wall was quite 
bloodless at the time of incision, with no vessels 
requiring ligation. Extirpation of the tube was 
completed without incident and the patient 
was returned to bed in reasonably good condi- 
tion. Five hundred cubic centimeters of blood 
were given by transfusion. Six hours later, 
during the night, signs of collapse appeared 
and death occurred within a short time. 
Necropsy revealed a massive hematoma 
originating in the incision and extending be- 
tween the fascia and the muscle back to the 
psoas muscle on each side. No injury of the 
deep epigastric vessels could be detected, and 
it seemed that the blood loss had occurred 
through many small open vessels. Had recovery 
been left to natural processes, this accident 
might not have occurred. The rapid rise in 
blood pressure resulting from the transfusion 
evidently caused bleeding from vessels which 
had not become thrombosed in the short 
interval since operation. 
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The following case illustrates an unusual 
termination of an extrauterine pregnancy: 


Case ut. Mrs. G., Hospital No. H-3877, a 
multipara, aged thirty-nine years, gave no 
history of amenorrhea or delay in menstrua- 
tion. Two months before admission, menstrua- 
tion began one week earlier than usual and 
the bleeding continued for three weeks. Cutting 
pains in the left groin accompanied the bleed- 
ing and there were chills and fever. The pains 


gradually became less severe and normal 
activities were resumed. One week before 


admission there was a normal menstrual period. 
Pelvic examination revealed a moderately 
tender left adnexal mass, the size of a lemon. 
Laparotomy was performed with the diagnosis 
of old tubal pregnancy. No blood or free fluid 
was present in the peritoneal cavity, but the 
left adnexa had the typical appearance of a 
tubo-ovarian abscess and the right adnexa 
were normal. Yellow, odorless pus escaped 
from the abscess during its separation and 
removal. Culture showed only Streptococcus 
hemolyticus. Signs of general peritonitis were 
present for several days, but recovery finally 
occurred after an extensive wound abscess 
had been evacuated. Microscopic examination 
revealed a pyosalpinx, in the lumen of which 
innumerable placental villi were present, 
indicating that an unruptured tubal pregnancy 
had become infected and eventually converted 
into a pus tube. The manner in which the 
streptococci reached the tube is not clear, but 
it seems most probable that the patient, think- 
ing herself pregnant, had carried out some 
intrauterine manipulation in an attempt to 


Brown—Ectopic Pregnancy 


JANUARY, 1935 


induce abortion, thereby introducing the 
organisms into the uterine cavity, whence they 
migrated to the pregnant tube. Criminal inter- 
ference was denied. On the other hand, it is at 
least possible that the infection travelled 
through the blood stream from some distant, 
quiescent focus. It is quite possible that 
unilateral chronic pelvic inflammatory disease 
with no history of gonorrhea or of infected 
abortion may be the result of an _ ectopic 
pregnancy which has terminated in this fashion. 


SUMMARY 


Sixty-two consecutive cases of extra- 
uterine gestation are recorded with a total 
mortality of 1.8 per cent. The importance 
of previous pelvic inflammation as the 
chief etiological factor is emphasized. 
The necessity of considering this accident 
in every woman of childbearing age, who 
complains of metrorrhagia and lower ab- 
dominal pain is pointed out. It is stressed 
that the history is of unusual significance. 
Physical findings of greatest importance 
are mentioned. Three cases of special 
interest are reported in greater detail: 
(1) an ectopic pregnancy following several 
months’ amenorrhea induced by x-radia- 
tion; (2) a postoperative death from 
hemorrhage into the abdominal incision; 
and (3) the conversion of an _ ectopic 
pregnancy into a streptococcal pyosalpinx, 
evidently by infection of the pregnant 
tube. 


; URING the past quarter of a 
century the transfusion of blood 
has rapidly become thoroughly 


established and now occupies a deserved 
place in the therapeutic armamentarium 
of the physician and surgeon. The indica- 
tions, dangers and limitations of trans- 
fusion are now satisfactorily appreciated 
but the biggest problem is the develop- 
ment of an ideal technical procedure. 

For more than two and a quarter cen- 
turies three obstacles, namely: (1) aggluti- 
nation and hemolysis from the mixture of 
incompatible bloods, (2) infection, and 
(3) blood coagulation, have hindered the 
successful application of this therapeutic 
procedure which occasionally yielded such 
brilliant results. The first difficulty was 
obviated by the work of Landsteiner, 
Shattuck, Jansky and Moss. The second 
obstacle, infection, has been circumvented 
by aseptic technique. The last but chief 
hindrance, coagulation, was first overcome 
in 1835 by Bischoff with the utilization 
of defibrinated blood. However, this proce- 
dure at best proved to be very awkward, 
and at times dangerous, so an eager search 
for an innocuous anticoagulant continued. 
Hustin of Belgium, in 1914, made an 
important contribution when he described 
a new method for indirect blood transfusion 
by the use of glucose and sodium citrate 
solutions. On November 14, 1914, in 
Buenos Aires, Agote performed the first 
transfusion in which citrated blood alone 
was used. The following year Lewisohn and 
Weil perfected the technique and gave it 
the impetus which has effected its wide 
odoption. 

Of all the present-day methods of 
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indirect blood transfusion, the citrate 
method probably enjoys the greatest degree 
of popularity. This is largely due to the 
fact that it can be employed with greater 
facility by the untrained physician, it 
requires no special paraphernalia, and 
permits the distant transportation of blood 
from donor to recipient. However, in 
spite of these advantages and its extensive 
use, this method is far from being the ideal 
one as evinced by the great controversy 
concerning its value since its popularization 
in 1915. No attempt will be made here to 
enter into a discussion of the pros and cons 
of this method, but our opinion is suc- 
cinctly expressed in the words of Lederer 
who states, “‘The general principle that the 
more closely the blood introduced into the 
recipient approximates the blood in its 
natural condition is a fundamental one. 
No matter how simple and how easy a 
method is, if that method permits of 
changes in the blood due to the admixture 
of foreign substances, to changes in reac- 
tion or temperature, to biological altera- 
tions in morphology (coagulation), and 
to ferment action, it is a departure from 
this principle.” 

The Utopian method would be one 
characterized by simplicity of technique, 
and facility of performance by which a 
readily determinable and known quantity 
of whole, unmodified blood could be 
quickly and easily transfused. The litera- 
ture abounds with expositions of innumer- 
able and ingenious apparatuses possessing 
the authors’ claims to these advantages. 
Some of the more commonly used ones 
include those of Lindemann, Unger, Janes, 
Feinblatt, Koster, Soresi, Scannel, Head, 
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Jubé, Kimpton and Brown, Percy, Vin- 
cent, and DeBakey and Gillentine. In 
transfusing whole blood the prevention 


Fic. 1. a, Ball valve-like action of vein wall against 
opening of needle. b, Flapping of vein valves against 
opening of needle. c, Dissection of vein wall causing 
partial obstruction at opening of needle. 


of coagulation depends more particularly 
upon mechanical considerations, and ex- 
pedition in the actual transfer of blood 
becomes a desideratum. Many instru- 
ments have been devised with this prime 
purpose in mind but due to their detailed 
complexity this objective has been lost 
and aside from the mechanical ingenuity 
shown in their construction there is little 
to recommend them. However, much 
undeserved criticism has been heaped 
indiscriminately on some of these practical 
instruments and has been largely responsi- 
ble for the less extensive use of whole, 
unmodified blood transfusion. The average 
physician is recalcitrant at the thought of 
performing unmodified blood transfusion 
after witnessing the operation end in a 
fiasco. This has been in great measure due 
to the inexperience of the operator, lack of 
familiarity with the instrument, and in the 
main, lack of appreciation of the technical 
difficulties which may arise during the 
operation. It is our purpose to point out 
these difficulties and the means by which 
they may be effectively obviated. These 
difficulties may be outlined as follows: 
1. Introduction of needles: 
A. Veins: 

1. Too small 

2. Thrombosed 

3. Collapsed 

4. Masked by subcutaneous fat 
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B. Needles: 
1. Type 
2. Angulation of vein wall by posi- 
tion of needle 
3. Slipping out of vein 
4. Hematoma 
. Clotting in needles and tubing: 
A. Rust or residue in needles 
B. Old, worn rubber tubing 
c. Old clotted blood in tubing 
. Clotting of blood in_ conveying 
intermediary: 
A. Roughened surfaces 
B. Worn and leaking syringe 
c. “Sticking” value 
pb. Complicated valve mechanism 
E. Stagnation of blood in circuit 
. Clotting of blood from unexpected 
delay: 
A. Fainting of donor 
B. Tourniquet of donor too tight, 
stopping arterial supply 
c. Disjointing of apparatus. 


INTRODUCTION OF NEEDLES 


There is undoubtedly no more important 
or difficult step in the technique of indirect 
unmodified blood transfusion than the 
proper performance of the introduction of 
the needles into the veins of recipient and 
donor. This particular procedure alone 
accounts for the greatest number of un- 
successful transfusions of whole blood and 
is deserving of careful consideration. 
Brines, who has had extensive experience 
with transfusions, writes, “‘Inserting the 
needles is the most difficult part of the 
procedure.” 

The introduction of the transfusion 
needle is difficult because it is of necessity 
much larger than the needles used in 
ordinary routine venipuncture. Frequently 
the needle is as large or larger than the 
vein (children) and one is beset with a 
difficulty in the beginning. Added to this 
there may be encountered the following 
difficulties: The veins of the recipient may 
be thrombosed as a result of frequent 
intravenous medication; they may be 
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collapsed due to shock; and they may be 
masked by subcutaneous fat (obesity). 
mentioned difficulty, frequently 
seen In women, who are notoriously 
unsatisfactory donors, and the fact that 
their superficial veins are too small to 
permit a free flow of blood are the obstacles 
most commonly encountered in the donors. 
Other difficulties in the donor include 
angulation of the vein by the position of 
the needle causing a valve-like action at 
the opening of the needle (Fig. 1 a) flapping 
of the vein valves against the opening 
of the needle (Fig. 1 6), and incomplete 
introduction of the needle (Fig. 1 c); 
hematoma produced by piercing the vein 
at another site than the one of entrance; 
and the needle’s slipping out of the vein 
due to its improper introduction or to 
movement of the donor or recipient. 
These difficulties may be relieved to 
some extent by the type of needle used. 
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Although Brines dispenses with this proce- 
dure we are inclined to Dodd’s attitude 
that “this anesthetic is not a courtesy 


J> 


‘1G. 2. Diagrammatic representation of new type of 
transfusion needle. 


The wheal produced by 


injection does not 


. It is a right.” 


the intracutaneous 


obscure the vein and the large needle can 
be painlessly inserted. Also the operator 


Fic. 3. Second stage of venipuncture: a, b, c, introduction of cannula into lumen of vein; d, retraction of obturator; 
e, further insertion of blunt end cannula. 


The needle should be of a type consisting 
of a cannula with an obturator. The latter 
should have a handle allowing a firm grasp 
and a sharpened cutting point (Fig. 2). 
The obturator simply guides the cannula 
into the vein by piercing its upper wall. 
Once it is in this position the obturator is 
retracted and the blunt end cannula can 
then be inserted farther into the vein with- 
out fear of nicking or piercing the wall at 
any other site (Fig. 3). With a little 
practice, one can become quite adept in 
needling veins with this type of needle 
which offers every advantage over the 
more common type with a_ sharpened 
bevelled point. 

Nicety of technique in venipuncture 
should include the production of a wheal 
immediately over the vein by the intracu- 
taneous Injection of 0.5 per cent novocaine. 


will find it to his advantage if he performs 
the venipuncture in two steps as described 
by Brines; i.e., first, piercing the skin, and 
second, inserting into the vein. This may 
be facilitated by retracting the skin 
immediately over the vein to one side, then 
piercing the skin (Fig. 4). Once through the 
skin, tension is released, allowing the skin 
with the needle in it to return to its original 
place immediately over the vein. The 
needle is then inserted into the vein as 
described above. We do not prefer the 
method described by Scannell and Dodd. 
In their skilled hands this may be satis- 
factory, but in the hands of the average 
surgeon it will usually result in the produc- 
tion of a hematoma and failure. 

If the superficial veins of the recipient 
are too small, thrombosed, collapsed, or 
masked by subcutaneous fat, it may be- 
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come necessary to “cut down” on or 
expose the vein. The hesitancy towards 
performance and disapproval of this proce- 


\ yy 


Fic. 4. First stage of venipuncture. Note retraction of 
skin immediately over vein to one side by thumb of 
left hand. 


dure by many transfusionists is not with- 


out some justification. The sacrifice of a 
vein and the frequently resulting unsightly 
scar is worthy of consideration; also to the 
experienced transfusionist it Is a confession 
of unproficiency or misfeasance. However, 
under the foregoing circumstances It Is a 
resort which is perfectly justifiable and the 
operator should not be recalcitrant as it 
will save considerable embarrassment and 
discomfiture, especially if the patient’s 
life is in jeopardy. “Facility to the operator 
means facility to the patient” holds true 
here as well as in other surgical procedures. 

Exposure of the vein can be performed 
with greater ease if the vein is first local- 
ized. The veins most frequently used are 
the median basilic or cephalic in the 
anticubital space. However, if these cannot 
be utilized due to the difficulties already 
mentioned, resort may be had to those on 
the dorsum of the hand, the superficial, 
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temporal, or a more constant vein, the 
beginning of the saphenous just anterior to 
the medial malleolus. This vein is especially 


“Cutting down” procedure. Incision in skin 
made at right angle to vein. 


Fic. 5. 


useful in children and infants and is not 
usually masked by subcutaneous fat. 
We have had no difficulty in transfusing 
infants, even below three weeks of age, 
when using this vein and believe that there 
is no necessity of ever using the anterior 
fontanel as described by Helmholz, and 
later advocated by Lowenburg and Nunn, 
as it is fraught with some danger. 

Once the site is determined the “cutting 
down” procedure should be extremely 
simple. Routine asepsis should be rigidly 
observed. Anesthesia is produced by intra- 
cutaneous injection of 0.5 per cent novo- 
caine; the incision in the skin should be 
made at as Vi angles to the vein and not 
more than ! 4 inch in length (Figs. 5 and 
9g a). There is no necessity for making a 
larger incision as this allows sufficient 
exposure. With the small Mayo scissors 
the vein is freed from surrounding fat and 
subcutaneous tissue. With the aneurysm 
needle two ligatures of plain 00 catgut are 
placed around the vein (Fig. 6) and the 
distal ligature tied and used for traction. 
One knot, untightened, is placed in the 
proximal ligature to be also used for 
traction. Between these two ligatures the 
vein is nicked with Mayo scissors (Figs. 7 
and g b). Small mosquito forceps are then 
used to grasp the cut wall proximally on 
either side, thus separating the collapsed 
wall and enlarging the opening. The 
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cannula may then be easily inserted be- 
tween the two separated forceps (Figs. 8, 
oc). In this manner a vein which is appar- 


Fic. 6. “Cutting down” procedure: two ligatures plain 
catgut placed around vein with aneurysm needle. 


ently smaller than the cannula may be 
readily utilized. The knot in the proximal 
ligature is tightened. Following the com- 
pletion of the transfusion the two ends of 
the proximal ligature are held taut while 
the cannula is withdrawn, thus completing 
the ligation of the vein proximally and 
preventing any loss of blood. One suture is 
sufficient to coapt the edges of the wound 
which should heal by primary union with a 
practically indiscernible scar. 

The difficulties in the donor as already 
mentioned are worthy of some considera- 
tion. Brines makes this sagacious and 
well-advised statement, “If, when the vein 
is entered, the blood only drops from the 
needle and does not spurt out in a forceful 
stream, the attempt to enter the vein 
properly has been unsuccessful and should 
be repeated at another point.” This is 
emphasized by Agnew and others. The 
able transfusionist has learned from sad 
experience the veracity of this statement. 
it cannot be too strongly emphasized 
and failure to observe this principle will 
inevitably result in unsuccess. Frequently 
the needle may be well inserted into the 
vein and only a small flow of blood 
obtained. This may be due to the position 
of the opening of the needle against a valve 
m the vein or to angulation of the vein 
by the position of the needle (Fig. 1). 
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One should take care to insert the needle 
parallel to the vein and not to one side or 
the other as this angulation results in a 


Fic. 7. “Cutting down” procedure: nicking vein with 
small Mayo scissors between two ligatures. Note 
proximal ligature knotted, but not tightened. 


ball-valve like action of the wall of the vein 
against the opening of the needle. 

Once the transfusion is begun, slipping 
of the needles out of the veins is a fre- 


Fic. 8. Insertion of cannula between two separated 
forceps, grasping wall of vein on either side. 


quent mishap. This is usually due to 
movement of the donor or recipient and to 
tension on the tubes. The arms of the 
donor and recipient should be carefully 
immobilized by bandaging them to padded 
arm boards about the width of the elbow 


and long enough to extend from the 
shoulder to the hand. This will prevent 
any movement on the part of the donor or 
recipient. Tension on the tubes leading 
to the needles should be carefully pre- 
vented. This can be easily accomplished 
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by adjusting the transfusion instrument in 
the optimum position. Also the position 
assumed by the donor and recipient is 


aa 


Fic. 9. Diagrammatic representation of “cutting 
down”’ procedure. 


helpful in this regard. They should lie 
parallel to each other with the arms to be 
used at right angles to the body so that 
the elbows can thus be placed in juxtaposi- 
tion to each other. The resultant distance 
between the two veins will be very short 
(Fig. 10). 


CLOTTING IN NEEDLES AND TUBING 


During the transfusion difficulty may 
be encountered due to clotting in the needle 
or tubing. This is the result of a poor flow 
of blood from the donor, rust or residue 
in the needles, old, worn rubber tubing, 
kinking of tubing, and the use of new 
tubing containing powdered dust. Im- 
mediately following each transfusion, the 
needles should be thoroughly cleansed with 
soap and water and polished by passing a 
string several times through the lumen, 
following which, the needle is carefully 
dried and oiled. This insures a smooth 
bore needle for the next transfusion and 
obviates the possibility of any rust or 
residue in the needle. The rustless needle 
is of course the ideal type. The rubber 
tubing should be of a good grade gum 
rubber, glass-hardened, and possessing a 
certain degree of stiffness to prevent kink- 
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ing. This former quality insures a smoother 
inner wall. The advantage of this is obvious 
as it is well known that the smoother the 


Fic. 10. Position assumed by donor and recipient. 


surface with which blood comes in contact 
the less danger there is of clotting. The 
rubber tubing should be frequently 
changed. Brines uses a new rubber tubing 
for each transfusion. We have not found it 
necessary to change this frequently. Be- 
fore using new rubber tubing it should be 
carefully washed with soap and water to 
insure removal of the powdered dust 
particles. Aside from the fact that this 
dust is conducive to clotting it has been 
shown by Busman that new rubber tubing 
may produce post-transfusion reactions. 
The new tubing should be boiled in o.1 
per cent sodium hydroxide for five minutes 
and then rinsed with distilled water as 
described by Lewisohn. Immediately follow- 
ing each transfusion the tubing should be 
thoroughly cleansed with soap and water 
by the use of a small round brush. Passing 
water through the tubing will not suffice. 
By passing a brush through the tubes we 
have frequently observed the removal of a 
thin fibrin residue on the brush, which has 
impressed us with the necessity of taking 
this precaution. The tubes should then be 
carefully rinsed and dried. Before each 
transfusion sterile mineral oil is pumped 
through the assembled instrument and 
then washed out with sterile physiologic 
saline solution. This provides the entire 
circuit with a coating of inert oil for blood 
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to come in contact with and lessens the 
possibility of clotting. By observing these 
precautions we have never had clotting 
occur in nearly 500 transfusions of un- 
modified blood by the DeBakey-Gillentine 
method and have had only one mild fibrile 
reaction. 


CLOTTING OF BLOOD IN CONVEYING 
INTERMEDIARY 


The clotting of blood in the conveying 
intermediary is an objectionable occurrence 
which may be due to complicated valve 
mechanism, “sticking” valve, stagnation 
of blood in the circuit resulting from any 
cause already mentioned above, worn and 
leaking syringe, roughened surface of 
channels, and old clotted blood, residue, or 
rust in the channels. Considerable un- 
merited disapprobation has been cast upon 
many practical transfusion instruments 
because of lack of appreciation of these 
causes of difficulties and lack of thorough 
familiarity with the type of instrument 
used. Before performing a transfusion of 
unmodified blood one should thoroughly 
familiarize himself with the mechanism 
of some simple type of instrument. The 
simpler the mechanism and operation the 
less the likelihood of failure. The valve 
should be tested before each operation to 
insure smooth and easy movement. The 
syringe should also be carefully examined 
to determine its competence and, if cracks 
in the glass or leakage are noted, it should 
be discarded. In preparing the instrument 
for transfusion the valve and syringe should 
be well oiled with sterile mineral oil and 
the entire circuit coated with this oil and 
washed out with sterile normal saline as 
described. Immediately following the com- 
pletion of each transfusion the blood which 
has not yet clotted should be washed out of 
the circuit with cold water. The valve and 
syringe should be dissembled and washed 
with soap and water, thoroughly rinsed, 
carefully dried and then oiled with mineral 
oil. The channels of the valve should be 
c eansed with a small round brush for the 
same reason mentioned in connection with 
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the rubber tubing. If these precautions are 
observed the instrument will always remain 
in perfect working order. 


OF BLOOD FROM UNEXPECTED 
DELAY 


CLOTTING 


Unexpected delay during the transfer of 
blood effects stagnation of blood and 
predisposes to clotting. This difficulty may 
arise from fainting of the donor, disjointing 
of the apparatus, or stoppage of arterial 
supply by a too-tight constrictor. Donors, 
especially women, are easily shocked by the 
sight of blood, may be readily excited by 
operating room ritual, and occasionally 
faint. The blood pressure falls and paucity 
of peripheral blood supply is immediately 
manifest. If this should occur the circuit 
of the conveying intermediary should be 
immediately flushed with sterile normal 
saline solution to displace the stagnant 
blood and prevent clotting until the donor 
recovers. We have learned from sad 
experience never to allow the donor to 
assume the sitting position. We always 
demand that he lie in the prone position. 
In our series of transfusion we have had 
only two donors faint when lying in the 
prone position and of six sitting, four 
fainted. 

It is preferable to use a sphygmomanom- 
eter cuff on the donor’s arm because it is 
more comfortable to the donor and con- 
striction can be definitely regulated. It 
is not necessary to apply it at a pressure of 
more than 50 mm. mercury. This is usually 
below the diastolic arterial pressure and 
above the venous pressure which is about 
30 mm. mercury. One can thus be definitely 
assured of not cutting off the arterial blood 
supply. 

The disjointing of the apparatus should 
never occur if one has thoroughly examined 
and “overhauled” the instrument before 
each transfusion. 


SUMMARY 


1. The lack of appreciation of the 
technical difficulties which may arise dur- 
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ing the procedurerof transfusion of un- 
modified blood is responsible for the major- 
ity of failures. 

2. These difficulties are outlined under 
four headings: 

(a) Introduction of needles. 

(b) Clotting in needles and tubing. 

(c) Clotting of blood in conveying 
intermediary. 

(d) Clotting of blood from unexpected 
delay. 

3. These difficulties are considered and 
discussed in detail from standpoint of 
usual cause and means of prevention. 

4. The proper performance of the intro- 
duction of the needles into the veins of 
recipient and donor is particularly empha- 
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sized and described. 

5. Clotting in the needles and tubing 
is the result of a poor flow of blood from 
the donor, old or defective rubber tubing, 
and improper care in previous cleansing 
and oiling. 

6. Clotting in the intermediary is due to 
insufficient familiarity with the type of 
instrument used, complicated valve mech- 
anism, defective syringe, stagnation of 
blood, and improper care of the instrument. 

7. Stagnation of blood with predisposi- 
tion toward clotting may result, due 
to unexpected delay caused by fainting of 
donor, disjointing of apparatus, or stop- 
page of the arterial supply by a too tight 
constrictor. 
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ADRENAL CORTICAL HYPERFUNCTION 


M. GoLpziEHER, M.D. AND H. Koster, M.D. 


BROOKLYN, N. Y. 


“"N 1931 we! related our experience 
with a case of obesity treated by the 
removal of one of a pair of hyperplastic 

adrenals. Since then we have studied and 
eperated in 4 similar cases. Our obser- 
vations lead us to believe that in recent 
publications cases presenting similar symp- 
toms have been misinterpreted as being 
caused by disease of other organs when 
actually the abnormal function of the 
adrenal gland was of greater importance. 
A careful survey of the symptomatology 
presented by our patients has resulted 
in the recognition of certain features by 
means of which it becomes possible to 
approach differential diagnosis of pitui- 
tary, ovarian and adrenal imbalance. 

In this presentation we are including 

a resume of our first case because of the 


interest brought to it by additional obser- 
vation since its report. 


Case 1. K. B., aged twenty-seven years. 
Her menstruation set in at the age of twelve 
and was regular up to the age of seventeen 
except for too abundant flow lasting seven 
days. After seventeen she started skipping 
periods with gradually increasing intervals up 
to six months. Her periods however lasted 
longer, sometimes fourteen days with excessive 
flow. Her gain in weight began after a grippe 
at the age of thirteen followed by loss of all her 
hair. At seventeen she weighed 190 pounds 
and reached the weight of 335 before her opera- 
tion. Hirsutism became noteworthy with the 
onset of menstrual disorder. 

Operation and Findings: A bilateral exposure 
o! both adrenals was made. Both were found 
to be larger than normal without adenomata. 
The left, which was the larger of the two, was 
removed. Wounds healed by primary union. 

Her periods became regular immediately 
a'ter operation and have remained so. They 
last only three days, and are normal in amount. 
! er loss of weight which set in right after opera- 


tion continued until on October 8, 1930 she 
weighed only 190 pounds, a total loss of 145. 
No diet or medication had been resorted to. 
She kept this weight for one year, and then 
began to gain continually so that nine months 
ago she reached 270 pounds. Reduction of her 
food intake to 1,000 calories and massive 
thyroid medication decreased her weight again 
to 246 pounds. 

We saw her again May 5, 1933. At this time 
she showed enormous fatty deposits over the 
trunk and upper thighs with large breasts and 
pendulous abdomen. Forearms and legs were 
remarkably slender. Hands and feet were small 
with delicate fingers and toes. There were no 
striae on abdomen. Pubic hair was rather 
scanty; distribution definitely feminine. The 
face was puffy, eyeballs slightly protruding. 
Blood pressure 180/110; pulse 86; basal me- 
tabolism plus 18; specific dynamic action 8. 
Chemistry: urea 14, uric acid 5.3, calcium 11.4, 
glucose go, cholesterol 181, chlorides 450 
(whole blood), 350 (red cells) and 570 (plasma). 
Fat tolerance test: acetone bodies fasting 3.19 
mg. per cent; rise one and two hours after a fat 
meal to 3.58 and 3.67 respectively. Blood count 
was normal. Urine examination: marked oligu- 
ria of 420 c.c. for twenty-four hours with 
elimination of only 5 gm. chlorides. 

The patient was put tentatively on anterior 
pituitary medication with a high protein diet 
of only 850 calories and water restriction yet 
she showed a gain in weight up to 25734 pounds 
in about five weeks. Thereupon pituitary 
therapy was discontinued and thyroid given 
with occasional mild diuretics. Within two 
months of this medication, her weight was 
reduced to 250 pounds. Thereafter weight 
increased again to 253 pounds in spite of in- 
creased thyroid medication. The patient com- 
plained of loss of hair and failing strength and 
discontinued further treatment. Facial hairi- 
ness which for a short while after operation 
was on the increase had markedly receded and 
is much less noticeable. There was no change 
in this respect even with the recurrence of 
obesity. 
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Case u. A. A., aged twenty-seven years, 
married for seven years. The patient had two 
children, five and one years old at present. 


Fic. 1. Case 1. Extreme hyperplasia of cortex. Broad 
irregular, darkly stained reticular zone. Lipoid infil- 
tration of glomerular and trabecular zone. 


Family history was irrelevant. Menstruation 
was always regular at twenty-eight days with 
five day flow. She had not menstruated since 
the birth of the last child, that is for twenty 
months. She complains of a gain in weight, 
growth of hair on the face and general 
weakness. 

On examination, May 5, 1932, the patient 
weighed 168 pounds, height 61 inches. Legs 
and forearms were remarkably slim in contrast 
to the obese trunk and puffy face, skin dry, 
hair on head coarse. There was diffuse growth 
of hair over the chin, of a black, coarse type. 
Side whiskers and slight moustache were 
present. The back was also hirsute. Pubic hair 
was of male distribution. The breasts were 
large and pendulous. There were no abdominal 
striae. External genitalia were normal. Pulse 
rate 90, blood pressure 95/60, basal metabolism 
minus 17. Specific dynamic action after a 
protein meal of 3 whites of egg was 17. Blood 
count was normal except for 40 per cent 
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lymphocytes. Blood chemistry showed chlorides 
(whole blood) at 440. Urea low at 12, cholesterol 
at 120, glucose 90, uric acid 3.2, calcium 11. 


Fic. 2. Case 11. Early hyperplasia of cortex due almost 
entirely to enlargement of darkly stained reticular 
zone. 


Operation and Findings: Both adrenals were 
exposed. There were no adenomata. The left 
adrenal, slightly larger than the right, was 
removed and the wounds healed by primary 
union. 

The patient menstruated at twenty-eight 
days for the second time after operation. Later 
on, however, several periods were skipped 
which called for repeated attempts to regulate 
it by means of progynon and anterior pituitary 
medication. The results were not entirely 
satisfactory. The patient’s weight increased to 
153 pounds and remained steady at this level 
without any diet or medication. There was no 
more growth of hair on the face or body and 
although some hirsutism is still noticeable, the 
amount is considerably less, particularly so on 
the face. 

The patient’s present condition is good. 
Pulse 72, blood pressure 100/65. 

Case ut. N. A., aged thirty-eight, was 
admitted to the hospital on January 29, 1930 
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complaining of pains in the back, rapid gain of 
weight and hirsutism. 

The patient dates the onset of her symptoms 
from seven years previously when she saw her 
tusband receive a skull fracture in an auto- 
mobile accident. She stated that she became 
very frightened at that time. Since then her 
menstrual flow has become lessened progres- 
sively and now has a few drops every twenty- 
eight days which last a few hours. She now has 
headaches, feels drowsy all the time and is 
rapidly gaining weight. The patient weighed 
150 pounds seven years ago but now weighs 
over 300 pounds. Her height is 5 feet, 1 inch. 
Coarse hair began to grow on the face, upper 
lip, and arms. She has also become dyspneic. 
Her sexual impulses have not been decreased. 


Childhood history and adult history were . 


entirely negative until seven years ago when 
the foregoing changes occurred. 

Menstruation began at fourteen years, oc- 
curred every twenty-eight days and lasted 
four days, up to seven years ago when it began 
to be scanty. The patient was married at fifteen 
years of age, has four children, the youngest 
being twelve years old. Her husband is living 
and well. She has had 4 miscarriages at three 
months of gestation, between the birth of her 
last baby twelve years ago and the onset of her 
illness seven years ago. 

Physical examination revealed an extremely 
obese white adult female with no gross skeletal 
abnormalities, slightly dyspneic, with hyper- 
trichosis of face, upper lip, extremities and 
abdomen with masculine distribution of pubic 
hair. Temperature 98.6, pulse rate 96, respira- 
tion 20. Blood pressure 140/80. Head and neck 
were normal to examination except for a coarse 
growth of hair on the face and upper lip. No 
exophthalmos was noted. Breasts were pendu- 
lous. Heart sounds were distantly audible. 
Lungs were normal. The abdomen was pendu- 
lous with coarse hair and abundant subcutane- 
ous fat but no striae. The extremities were 
entirely obese, especially the thighs. Reflexes 
were sluggish. 

Urinanalysis showed a slight trace of albumin 
and a slight reduction in sugar. Blood count: 
hemoglobin 98 per cent, red blood cells 
5,770,000, white blood cells 11,700, poly- 
norphonuclears 57 per cent, lymphocytes 35 
er cent, monocytes 5 per cent, eosinophils 
; per cent. Blood chemistry: urea nitrogen 14, 

reatinine 1.6, glucose 144, blood Wassermann 
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negative. Basal metabolism plus 50 on Janu- 
ary 30, 1930, and plus 21 February 3, 1930. 
A tentative diagnosis of adrenal cortical 
obesity was made. 

On February 4, a bilateral exploration of the 
adrenal glands was performed under spinal 
anesthesia. This disclosed a bilateral hyper- 
plasia of the adrenals. The left adrenal was 
removed. The patient went into cardiovascular 
collapse soon after the operation and expired 
the same day. 

Case iv. I. S., aged seventeen, was ad- 
mitted to the hospital on October 29, 1929 
complaining of a discharging wound following 
incision of a mass in her right axilla in 1927. 

Childhood History: Measles, whooping cough 
and mumps. 

Menstrual History: She began to menstruate 
at fifteen years, at intervals of thirty days. 
The flow lasted three days. There had been no 
dysmenorrhea. 

Family History: Irrelevant. 

Physical examination revealed a heavy built, 
well-developed young white woman with large 
regular bony frame, weighing over 200 pounds 
with fat distribution about the lower abdomen, 
hips and thighs, with coarse hirsutes and acne 
of face. 

Head and neck were otherwise normal; no 
exophthalmos. Lungs and heart were normal. 
Breasts were well developed. Abdomen was 
negative except for the excessive subcutaneous 
fat. There were no striae. There was a discharg- 
ing sinus in the right axilla with an opening 
about 0.5 cm. in diameter. Extremities and 
reflexes were normal, temperature 100.4°F., 
pulse rate 88, respiration 24, blood pressure 
120/68. 

Urinanalysis and blood count were normal. 
Blood chemistry revealed urea nitrogen 14.91, 
creatinine 2.5, uric acid 4, cholesterol 94, 
glucose 84 mg. per 100 c.c. 

A diagnosis of chronic suppurative axillary 
adenitis and adrenal cortical obesity was made. 

On October 29, the axillary sinus tract was 
completely excised and the wound healed by 
primary union. On November 6, the adrenal 
glands were explored under spinal anesthesia, 
the left was removed and the wound healed by 
primary union. The blood pressure post- 
operatively varied between 114/68 and 122/76. 

Subsequent to operation the patient lost 
25 pounds without any dieting and still main- 
tains her weight at the lower level. There was 
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remained stationary up to the time of this 
report. 


Fic. 3. Case v. Advanced hyperplasia of cortex. Ir- 
regular enlargement of darkly stained reticular zone. 
Lipoidosis of outer layer. 


Case v. S. M., aged forty-seven, was 
admitted to the hospital on November 29, 1932 
complaining of “‘nervousness”’ and weakness. 
Almost six years ago when the menopause 
occurred the patient became irritable and very 
sasily upset. She also gradually lost her appe- 
tite and had frequent spells of dizziness. 
There had been some increase in weight in the 
past few years and a noticeable growth of 
coarse black hair on the chin, upper lip and 
extremities. The patient also complained at 
times of precordial distress and palpitations. 

Childhood History: Irrelevant. Menses began 
at fifteen, always irregular skipping several 
months at a time, flowing scantily during 
period. 

Patient had been married twenty-five years. 
Two children are living and well and husband 
living and well. She has had three spontaneous 
miscarriages. Gall bladder and appendix were 
removed three years ago. 

Physical examination revealed an extremely 
obese white adult female, with no skeletal 
defects, presenting coarse black hair about the 
chin and upper lip. Weight 248 pounds, tem- 
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perature 100°F., pulse rate 92, respirations 22 
blood pressure 132/94. 

The head and neck were normal except for 
coarse lateral tremor which appeared involun- 
tary and purposeless; no exophthalmos. Th: 
breasts were large and pendulous. A few 
scattered moist rales were noted in the base 
of the lungs posteriorly. Heart sound was 
distant but regular. The abdomen was obese 
and pendulous with an oblique scar on the 
right upper quadrant from a previous lapa- 
rotomy; no striae. Distribution of abdominal 
and pubic hair was masculine. No masses or 
points of tenderness were found in the ab- 
domen. The extremities were covered with 
black coarse hair. There was slight tremor of 
the fingers. Reflexes were normal. 

Basal metabolism varied from plus 40 per 
cent to plus 22 per cent at intervals of three 
days. Urinanalysis was normal. Hemoglobin 
95 per cent, red blood cells 4,720,000. White 
blood cells 13.500, polymorphonuclears 75 per 
cent, lymphocytes 17 per cent, monocytes 
8 per cent. Blood chemistry: urea nitrogen 11.1, 
creatinin 1.3, glucose 78.3, cholesterol 230 mg. 
per 100 c.c. Sugar tolerance was normal, 
blood Wassermann negative, dextrose nitrogen 
ratio varied from 8-3 to 10-4. 

A tentative diagnosis of adrenal cortical 
obesity was made. 

On December 3, 1932 a laparotomy was per- 
formed under spinal anesthesia and_ both 
adrenal glands were explored. They were found 
slightly enlarged and granular. The left adrenal! 
gland was removed and the wounds closed in 
layers. Postoperatively the patient made an 
uneventful recovery and was discharged on 
December 28, 1932. She lost about 40 pounds 
without any dietary or medical treatment but 
showed no improvement as regards the hair on 
her face, nervousness or weakness. 

On October 18, 1933 the patient was sent to 
Brooklyn State Hospital. The diagnosis 
recorded there is cerebral arteriosclerosis. She 
had not regained any of the lost weight. 


DISCUSSION 


Reviewing the anatomical findings in 
the 5 cases we emphasize the following 
features: the enlargement of the adrenal 
gland was not equally conspicuous in all 
cases and did not reach the dimensions 
of the first case in any of the others. The 
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storage of lipoids in the external layers 
was always evident but did not differ 
materially from other cases of adrenal 
linoidosis observed without any of the 
inical symptoms discussed here. How- 
ver, the microscopic appearance of the 
edrenals in all 5 cases brings out a very 
remarkable and hitherto unrecognized fea- 
ture, namely, the formation of an unusually 
broad reticular layer of the cortex. This 
layer stands out not only by its abnormal 
width but also by the intense staining of 
the cell bodies with eosin. 

In the experience of one of us (Gold- 
zieher?) based on microscopical exami- 
nation of many thousands of human 
adrenals, comparable cortical changes are 
not recalled in any other condition. It is 
characteristic that the only instance of 
such changes mentioned in the literature 
is in a case of virilism with obesity operated 
on and reported by Broster and Gardiner- 
Hills The importance of these micro- 
scopical findings is enhanced by the experi- 
mental studies of Miller,‘ Deansley,' Poll,® 
Martin,’ and Whitehead,’ who demon- 
strated an enlarged reticular layer of the 
adrenal cortex in the immature female 
rodent and connected this “Zone x” 
with the influence of the adrenal cortex 
on the function of the sex glands. Micro- 
scopically, the enlarged reticularis in our 
operated cases of obesity is an exaggerated 
“Zone x” as regards both configuration 
and staining properties. 


CLINICAL ANALYSIS OF THE 4 CASES 


The symptoms by their similarity im- 
mediately suggest a relationship to the 
cases classified by Cushing® and others as 
dependent upon basophilic pituitary ad- 


enoma. According to Cushing the triad 
of obesity, hirsutism and menstrual dis- 
orders is suggestive of basophilic adenoma, 
particularly in conjunction with other 
symptoms such as hypertension, striae 
distensae abdominis, osteoporosis, exo- 
phthalmos and glycosuria. Combination of 
these symptoms with a small basophilic 
idenoma of the pituitary in several cases 
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observed by him and others (in all, 
12 cases) led Cushing to believe that 
the syndrome described is practically as 
pathognomonic for this type of adenoma 
as acromegaly is for the eosinophil variety. 
However, Kraus,’ one of the foremost 
students of pituitary pathology, sounded a 
warning against the apparently unanimous 
acceptance of this new syndrome and its 
relation to basophilic adenoma. He empha- 
sized the fact that several large basophilic 
tumors of the pituitary which were re- 
corded, did not show this supposedly 
characteristic clinical picture. Extensive 
hyperplasia of the basophilic cells is 
rather commonly observed in all types of 


endogenous obesity, hypercholesterolemia 


and particularly in arteriosclerotic nephro- 
clerosis (Zeynek!'), yet these cases are 
conspicuously lacking in the clinical symp- 
toms of alleged “‘basophilism.”” Hyper- 
plasia of the basophilic cells of the 
pituitary has been described also in 
cirrhosis of the liver by one of us (Gold- 
zieher'?) and this has been confirmed 
recently by Askanazy.'* All these hyper- 
plasias certainly exceed in bulk some 
of the adenomas which are enumerated 
in Cushing’s series. In his case 3, the 
adenoma was of the size of a barley corn 
and in case 7, measured 2.5 mm. in diam- 
eter. Both had shown symptoms for the 
past five years which is ample time for a 
growth to develop all its proliferating 
tendencies. It is of still greater significance 
that a case published by Zondek' and 
included as typical in Cushing’s series did 
not have a basophilic adenoma. Since 
the histological examination of this case 
was made by such an authority as Benda, 
it is hardly permissible to disregard or 
change his statements. 

Autopsy on another case with compar- 
able symptoms published years ago by 
Reichman" showed an eosinophilic adeno- 
ma of the pituitary. 

In several other instances the patho- 
logical findings were entirely negative 
as far as the pituitary is concerned but 
showed rather important changes in other 
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endocrine glands. A case reported by 
Duguid and Kennedy" describes a tumor 
of the thymus with considerably enlarged 
adrenals. Leyton, Turnbull and Bratton” 
report 2 similar cases of thymoma with 
unusually large adrenals and colloid nod- 
ules in the thyroid. The pituitary was 
examined on serial sections and no adenom- 
atous lesion was found. Another case 
of thymic tumor is included in a series of 
4 cases recently presented by Kepler’ 
from the Mayo Clinic. It differed from 
the 2 cases of Leyton et al. only by the 
presence of an inflammatory lesion of the 
pancreas. The pituitary, examined on 
serial section, was similarly negative. 
The other 3 cases of Kepler were also 
illuminating although the pituitary gland 
could not be examined. The symptom- 
atology was rather similar in all of them 
and all were subjected to exploration and 
operation of the adrenal gland. Two of 
these cases showed only moderate or 
negligible enlargement of the adrenals, 
resection of which did not have any effect 
upon the patient’s condition. In the third 
case a malignant cortical tumor of the 
adrenal was removed but patient died 
six weeks later from metastases. 

A recent paper of Moehlig’® also reports 
the coincidence of a primary malignant 
tumor of the adrenal cortex, extensive 
hyperplasia of the basophilic cells of the 
pituitary and symptoms of Cushing’s 
basophilism. Several older reports empha- 
size the coincidence of adrenal cortical 
and pituitary changes. Three cases re- 
ported by Parkes Weber” in which pleth- 
oric obesity, hypertension, exophthalmos 
and osteoporosis were noted, showed on 
autopsy either diffuse or nodular hyper- 
plasia of the adrenals. One of the cases 
showed no changes of the pituitary, the 
second has a fairly large but unclassified 
adenoma of the anterior lobe, and the third 
a basophilic adenoma of microscopic size. 
A recent report by Rutishauser*! includes 
3 cases of what he terms osteoporotic 
obesity which also seem to fall within the 
scope of this discussion. In one case a tiny 
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basophilic adenoma was found in the 
anterior lobe, in the second the hyper- 
plastic basophilic cells formed widely 
scattered miliary cell groups, the third 
case, finally, showed a diffuse type of 
hyperplasia. All 3 cases, however, showed 
definite enlargement of the adrenal cortex. 
Clinically the third case seemed to diffe: 
from the rest of the group as the patient 
actually died from atrophic cirrhosis o! 
the liver. 

It would thus seem that while pro- 
liferation of the basophilic cells of the 
anterior lobe is a conspicuous feature of 
many of these cases, changes in other 
endocrine glands are equally conspicuous 
and certainly outrank the pituitary changes 
in regard to bulk. While quotations from 
the literature have sufficiently stressed 
this point in relation to the adrenal cortex, 
the frequent presence of hyperplastic or 
neoplastic changes in the thyroid and 
particularly in the thymus has not been 
sufficiently emphasized. It is important in 
this respect to point to a paper of Teel,” 
describing one of the original cases included 
in Cushing’s series in which a microscopic 
basophilic adenoma of the pituitary was 
associated with very large adrenals, large 
thymus, a nodular goiter of the thyroid 
and striking nodular hyperplasia of the 
pancreatic islands. In comparing the photo- 
micrographs illustrating Teel’s paper, it 
seems almost arbitrary to ascribe so much 
importance and pathogenic significance to 
the tiny pituitary adenoma and dismiss 
summarily the extensive hyperplasia of 
the other endocrine glands. 

While it would be easy to summarize 
the anatomical changes and subsequent 
functional disorders under the heading 
of a pluriglandular condition, not much 
information would be gained as to the 
pathogenesis of the disease or to the 
establishment of the primacy of one 
particular gland in the syndrome. Espe- 
cially in regard to the adrenal and the 
pituitary it is rather difficult to decide 
whether it is more likely that a primary 
pituitary lesion elicits adrenal hyperplasia 
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or that the latter is accompanied or 
followed by pituitary changes. An intimate 
correlation between the function of the two 
clands is well established. Thus extreme 
hypoplasia of the adrenals is invariably 
present in the anencephalic monster in 
case of malformation of the pituitary. 
Significant changes are demonstrable in 
both glands in the course of pregnancy 
and both glands command far-reaching 
influence upon the function of the sex 
glands, particularly in the female. Enlarge- 
ment of the adrenals is invariably noted 
in cases of acromegaly and purification 
of pituitary extracts has yielded a potent 
principle known as the adrenalotrope 
hormone which produces enlargement of 
the adrenals. These facts, however, do not 
establish the dependence of the adrenals 
upon the pituitary nor the supremacy of 
the latter over the adrenals. Everything 
we know about the relation of functionally 
connected endocrine glands seems to prove 
reciprocal relations. In other words, not 
only are primary changes in the pituitary 
followed by secondary ones in the adrenals 
but with primary changes in the adrenals, 
secondary effects in the pituitary must be 
expected. 

The role of the adrenal cortex in fat 
metabolism and particularly in relation 
to cholesterol metabolism seems well 
established. Enlargement of adrenals in 
conditions accompanied by high blood 
cholesterol is an unquestionable fact. 
It is also known that high cholesterol is 
accompanied in some cases by basophilism 
of the pituitary (Kraus, Berblinger,”*). 
Thus it would seem that the adrenal 
changes in hypercholesterolemia which 
are more constant and of greater extent, 
deserve the primacy over the less con- 
spicuous and less consistent pituitary 
changes. It would be wise, therefore, to 
omit generalization at present without 
trying to artificially subordinate occasional 
major adrenal changes to minor pituitary 
— merely on the ground of as yet 

nicomplete physiological information. 

In reviewing the cases reported in the 
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literature it might be noted that in spite 
of many common symptoms a complete 
uniformity is still lacking. Enumerating 
the outstanding symptoms we have obes- 
ity, plethora, menstrual disturbances, 
facial or bodily hirsutism, hypertension, 
exophthalmos, gly cosuria and osteoporosis. 
Bluish striae on the abdomen and hemor- 
rhagic tendency are also frequently men- 
tioned. An attempt to group these cases, 
which with few exceptions occurred in 
women, has been repeatedly made before 
Cushing. We have reference to the syn- 
drome of osteoporotic obesity of Reich- 
man" and Askanazy"™ and to the diabetes 
of the bearded women according to Achard 


and Thiers.** While the latter comprises 


cases of apparently heterogenous origin, 
similar only in respect to disturbed carbo- 
hydrate metabolism and masculine sec- 
ondary sex characteristics, the term of 
osteoporotic obesity definitely earmarks 
those cases in which endocrine factors 
evoked widespread porotic changes of the 
skeleton. This group includes the most 
typical cases referred to by Cushing and 
attributed to basophilic adenoma of the 
pituitary. Our 5 cases, as well as many 
others reported by various authors, do 
not reveal any osteoporotic tendencies 
and should be distinguished from the other 
group which might be referred to as osteo- 
porotic obesity or Cushing’s syndrome. 
Only one of our 5 patients had hyper- 
tension; glycosuria was also absent and 
exophthalmos noted only in one case. Nor 
did we observe the bluish striae although 
the latter can hardly be considered of 
differential diagnostic importance as they 
frequently appear in varied cases of obesity 
and were described by Rolleston™ in cases 
of virilism due to malignant tumors of 
the adrenals. 

A survey of the symptoms of our 5 cases 
and those reported by others enables one 
to segregate a group on the basis of a tri- 
partite syndrome: hirsutism, obesity and 
menstrual disorders. Three glands can be 
brought into causal relationship with the 
tripartite symptom complex. They are the 
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pituitary, the ovary and the adrenals. In 
order to clarify the relationship of patho- 
logical changes in these glands to the 
individual symptoms the following analysis 
is presented. 


HIRSUTISM 


Pituitary. An excessive growth of hair 
is common in nearly all cases of hyper- 
function of the anterior lobe of the pit- 
uitary gland. The reverse is often true 
when the activity of this organ is decreased. 
Thus we find that hypopituitary cases 
respond to pituitary medication with an 
augmented growth in contrast to their 
previous loss of hair. It is not yet possible 
to determine whether the eosinophil or the 
basophil cells of the pituitary are respon- 
sible for the stimulation of hair growth. 
Cushing’s association of hirsutism with 
basophilic adenomata of the anterior pit- 
uitary points to the basophilic cells as 
the responsible factor, but cases of baso- 
philic adenomata without hirsutism are on 
record. In acromegaly, furthermore, ade- 
nomata of the eosinophil cells are accom- 
panied by a profuse growth of hair all over 
the body. Thus it is apparent that the 
growth of hair may occur with preponder- 
ance of either type of cell. In female 
patients with anterior pituitary adenoma 
the presence of facial hair of a fine and 
silky, that is, lanugo-like type is often 
conspicuous. It is usually more profuse 
on the cheeks than on the chin. 

Ovary. The distribution of the hair, 
as a part of the secondary sexual charac- 
teristics, is governed by the ovary. In the 
feminine type it is limited to the pubes 
and axilla. At the pubes it has a straight 
horizontal border. In case of hypoplasia 
of the ovary or after surgical removal of 
the ovaries the pubic hair may be very 
scarce or almost absent. Conversely with 
hyperfunction of the ovaries such as 
occurs In some instances of neoplasm, 
hirsutism may ensue. This is most con- 
spicuous in arrhenoblastomata which ac- 
cording to Robert Meyer” originate from 
germinal epithelium which has assumed 
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male characteristics. Whether any other 
ovarian tumors besides arrhenoblastomata 
are capable of causing hirsutism with or 
without male features is still a moot ques- 
tion. Rare instances of solid cystic fibro- 
xanthomatous growths have given rise t 
similar systemic changes. An attempt to 
classify such growths as sarcomatous devel- 
opments from the Leydig cells of an 
arrhenoblastoma is as yet not sufficiently 
substantiated. In 12 instances of arrheno- 
blastoma surgical removal was followed 
by loss of facial and disappearance of 
abnormal hair over the body (Buttner,”’ 
Neumann,” Berner,”? Blair Bell,*° Halban,*! 
Gessler,*? Strassmann,** Sedlis,*+ Bingel,** 
Sellheim.** Recurrence of malignant neo- 
plasm in one case led to reappearance 
of hirsutism eighteen months later 
(Wagner*’). 

Adrenals. The association of hirsutism 
with suprarenal tumors is relatively very 
common. Virilism, a condition in which 
masculine secondary sexual characteristics 
predominate, is found in some of these 
cases. Abnormal growth of hair depends 
to some degree on the age at which the 
tumor appears. In tumors which develop 
in early childhood, the appearance of hair 
is usually limited to the pubic and axillary 
region and impresses more by the precocity 
than by the abnormality of distribution. 
In male children, however, hair also 
develops on the face as evidence of sexual 
precocity. Hirsutism of other parts of the 
body is less likely to occur at this age 
period. If adrenal tumors occur in later 
life abnormal distribution of hair, that is 
universal hirsutism, may develop. Accord- 
ing to reports of Holmes,** Collett,*® Mau- 
claire,*® Bouin,‘! Thornton,*2 Codman** 
and Holl,44 removal of such tumors was 
followed by regression of the hirsute 
appearance. Personal experience on autopsy 
material well in excess of 20,000 cases, has 
convinced one of us (Goldzieher) that the 
presence of coarse black hair on chin anc 
upper lip in the middle aged or elder: 
female is regularly associated with large 
single or small multiple adenomata of th 


Series Vor. XXVII, No. 1 


enal cortex. Occasionally diffuse hyper- 
sia of the adrenal cortex is found 
read. The difference between the dark, 
carse hair on the chin and upper lip as 
n in cortical hyperplasia or adenoma 
striking if compared with the more soft 
| silky hair which occurs in hyper- 
jiuitary hirsutism (Fig. 4). The distri- 
ution of hair on the body of these women 
definitely of the masculine type, spread- 
ing from the pubes up on the abdomen 
and involving also the extensor surfaces 
of the extremities. 

Summarizing our observations on hirsut- 
ism in pituitary, ovarian and adrenal 
cases, certain differences in the character 
of the hirsutism are obvious. That of the 
pituitary origin is usually silky, lanugo-like 
and the facial growth predominates on 
the cheeks. The hirsutism due to abnormal 
ovarian function is universal and of typical 
masculine character. That due to adrenal 
cortical hyperactivity is characterized by 
coarse, dark hair on the chin and upper lip 
besides wide distribution all over the body. 
Regression of the condition has been 
observed after the removal of both ovarian 
and adrenal tumors in sufficiently numer- 
ous instances to definitely establish the 
causal relationship between these tumors 
and the hirsutism. Definite evidence estab- 
lishing the direct relationship of pituitary 
hyperfunction and hirsutism is still lacking. 


OBESITY 


Pituitary. Obesity is an expression of 
some disorder in fat metabolism which 
may be exogenous or endogenous. We are 
concerned here only with the latter in its 
relation to the endocrinopathies. Pituitary 
lesions of the anterior lobe of the pituitary 
gland in some instances result in obesity 
and in others are associated with extreme 
emaciation. Either obesity or emaciation 
of the Simmond’s cachexia type may be 
alleviated by administration of pituitary 
extracts. It seems therefore that the 
anterior lobe plays an important role in 
the “regulation” of fat metabolism. That a 
de!:ciency in the anterior lobe may account 
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for obesity finds its experimental basis in 
the work of Anselmino and Hoffman.* 
These authors isolated an active principle 


Fic. 4. Case 1. Characteristic facial hirsuties. 


from the anterior lobe which is capable of 
breaking down fat and liberating ketone 
bodies. Administration of this extract to 
animals (Magistris,““ Boenheim and Hei- 
man“) or to man (Goldzieher, Sherman 
and Alperstein**) yields a sudden increase 
in the acetone body content of the blood. 
Deficiency of such hormone would there- 
fore account for a diminished breaking 
down of ingested fats and explain the 
development of obesity. However, on this 
basis it is difficult to explain the obesity 
that is found in association with basophilic 
adenomata. These tumors, as a rule, are 
too small to mechanically interfere by 
pressure with the rest of the glandular 
parenchyma and thus diminish the pro- 
duction of fat metabolism hormone. This 
suggests a non-pituitary cause for the 
obesity in cases having basophilic adenoma. 

Pituitary obesity is characterized by the 
“girdle” distribution of fat which is 
conspicuous even in the presence of general 
adiposity. Excessive abdominal fat in 
the form of a dependent fold often covers 
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the genitalia like an apron. The extremities, 
especially the forearms and legs, are in- 
volved to a lesser degree only. 

Ovary. The artificial induction of meno- 
pause is frequently followed by an increase 
in weight. Ovarian hypoplasia is also 
frequently associated with obesity. This is 
illustrated by the common coincidence of 
sterility and obesity. Distribution of fat in 
ovarian obesity is usually universal, yet 
excessive deposits are often found on the 
upper thighs and the trochanteric region. 

Adrenal Cortex. The role of the adrenal 
cortex in fat metabolism has long been 
a controversial subject. The concept that 
cholesterol is produced by and stored in 
the cortex for release into the blood circula- 
tion is no longer tenable since a rise in 
blood cholesterol has been demonstrated 
following removal of both adrenal glands. 
The tremendous loss of weight and prac- 
tically complete depletion of the fat depots 
following adrenalectomy or Addison’s dis- 
ease is well known. When these facts are 
correlated with the intimate relation of 
cholesterol to fatty acids, it becomes 
increasingly evident that the adrenal cortex 
plays an important role in the metabolism 
and deposition of fats. The hypercho- 
lesterolemia of the adrenalectomized ani- 
mals then can be explained as due to 
breaking down of fat in its depots and a 
consequent migration into the blood 
stream. If such an animal is given a dose 
of potent cortical extract, there is a drop in 
blood cholesterol and fat deposition is 
renewed (Goldzieher,” Reiss,*® Kohno).*! 
It thus becomes apparent that the adrenal 
cortex produces a_ principle which its 
responsible for the fixation of fat in the 
tissues. 

Prolonged administration of cortical 
extract in man produces an_ increased 
deposition of fat according to Hoskins and 
Freeman*? and observations of one of us 
(Goldzieher). Cori and Britton®* admin- 
istered a cortical extract to rats for a 
period of time and found some increase 
in the weight of the experimental animals 
over the controls. Reiss,®**° Omura** and 
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others, however, obtained more striking 
results both by injection of potent cortical 
extracts and by oral administration, 
Tumors of the adrenal cortex in aduits 
associated with marked virilism do not 
always show excessive obesity. In these 
cases bodily forms are rather angular, 
masculine and the development of tie 
musculature is more striking than that of 
the adipose tissue. In the late stages of the 
malignant tumors cachexia occurs just 
as commonly as in other cases of 
malignancy. Smaller adenomata and partic- 
ularly diffuse hyperplasia of the cortex 
occur often without real changes in the sex 
characteristics but with considerable de- 
grees of obesity. In these cases the fat is 
restricted to the trunk without showing 
the typical girdle distribution of pituitary 
obesity. While the thighs and upper arms 
are massive the forearms, legs, hands, and 
feet are of normal proportions. These 
patients also have a characteristic bull 
neck and puffy face similar to those col- 
lected in Cushing’s report. 

An attempt to distinguish the obesity 
due to one glandular disturbance from all 
others is very difficult. Nevertheless, the 
“oirdle”’ characteristics of the pituitary 
type, the generalized adiposity of the 
Ovarian type with its trochanteric pad 
and the torso distribution of the adrenal 
cortical type are suggestive of these differ- 
ent pathological factors. 


MENSTRUAL DISTURBANCES 


Pituitary. There is no doubt that the 
pituitary influences the gonads and regu- 
lates their function. The two sex hormones 
or the two fractions of the sex hormones 
which are formed in the anterior pituitary 
lobe affect ripening of the follicles, ovula- 
tion and formation of the lutein boc'y. 
Clinical and pathological observations indi- 
cate that these hormones are produced 
by basophilic cells. However, hypergenit:!- 
ism associated with the early stage of 
acromegaly indicates the production of 
sex hormones by the eosinophil cells also. 
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sturbances of the anterior pituitary 

e based on degenerative or inflammatory 

anges of the glandular parenchyma are 

ularly associated with a disturbance in 
menstrual function. The type of 
isorder generally depends upon the age at 
hich it occurs. If the onset is before 
puberty, the ovary remains hypoplastic 
and primary amenorrhea, oligomenorrhea 
or hypomenorrhea ensues. If the luteinizing 
factor alone is lacking abbreviation of the 
menstrual period with an excessive flow 
and loss of blood follows. Hyperfunction of 
the pituitary, such as is present in case of 
pituitary tumors, may give rise to an 
excess of sex hormone production which 
might even be demonstrable in the blood 
or urine of the patient. Such an over- 
production of sex hormones leads either to 
polymenorrhea and menorrhagia or if the 
luteinizing factor prevails to amenorrhea. 
The late stages in the course of pituitary 
tumors are usually characterized by func- 
tional exhaustion and the early hyper- 
function gives way to a secondary stage of 
hypofunction with complete change in 
the menstrual picture. 

Ovary. Ablation of the ovary results 
in complete cessation of the menstrual 
cycle. Administration of sufficient amounts 
of follicular hormone with the addition of 
potent lutein body extracts restores the 
normal menstrual cycle in the castrated 
woman and induces the progestational 
changes in the sex organs of the experi- 
mental animal. 

Ovarian amenorrhea may be due to 
several causes besides surgical removal or 
pathological destruction of these glands. 
In contradistinction to this primary ovarian 
amenorrhea there are secondary amenor- 
rheas which in most instances are due to 
some disturbance of the anterior lobe of 
the pituitary. Thus, an excess of the lutein- 
izing principle of the anterior pituitary 
may account for amenorrhea by causing 
persistence of the corpus luteum. Deficiency 
ot the follicle-stimulating principle, how- 
ever, is more frequently responsible for a 
failure of the ovary to function properly. 
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As was previously stated, ovarian hyper- 
activity results from granulosa cell tumors. 
Those conditions are usually associated 
with menorrhagia or metrorrhagia in the 
post-climacteric female. The presence of a 
tumor of the arrhenoblastoma type inter- 
feres with menstruation by its masculiniz- 
ing hormonal effects. 

Adrenal. The relation of the adrenal 
cortex to the gonads is still a moot ques- 
tion. The first actual knowledge of this 
interrelation is based upon the observa- 
tion of cortical tumors in cases of her- 
maphroditism. To this we can add the 
numerous observations of cortical tumors in 
children the development of which was 


accompanied by sexual precocity. Several 


of these children have been operated on 
and some survived the operation with 
complete cure of the symptoms (Fordyce,°* 
Ingebrigtsen, Collett,*® Holmes,** Holl,*4 
Mauclaire,* Bouin,*'). These observations 
would strengthen our belief that the 
excessive function of the neoplastic cortical 
tissue accounted for the development of 
precocious puberty, as removal of the 
tumor was followed by recession of the 
symptoms. No such recession occurring 
spontaneously has been recorded so far. 
The third link in the chain is the develop- 
ment of virilism in adult women in the 
course of the growth of a cortical tumor. 
These women show facial and universal 
hirsutism, enlargement of the clitoris with 
atrophy of uterus and breasts and cessation 
of menses. There are also changes in the 
form of the larynx with concomitant 
deepening of the voice. Some of these 
women have been operated on with the 
result that all the symptoms receded or in 
case of a malignant tumor with metastases 
a temporary recession of the symptoms 
could be ascertained after operation (Gross 
and Huhne,*”? Holmes,** Collett,*® Thorn- 
ton,*2 Codman,** Bouin,*! Mauclaire,” 
Holl,** Crosbie,** Murray and Simpson,” 
Broster and Gardiner-Hill*). 

These observations establish the relation 
of the adrenal cortex to the gonads better 
than any animal experiments. The latter 
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have confused rather than added to our 
knowledge. While Cori and Britton®* pro- 
duced precocious sex development in rats 
by injection of cortical extracts, Connor® 
obtained ovarian and testicular degenera- 
tion in mature animals following injections 
of aqueous extracts. These findings con- 
form with those of Amson,®! Mueller,®? 
and Klein® but are not entirely cor- 
roborated by Kaplan®*! and Gaunt and 
Parkins.” 

Of greatest significance however, are the 
anatomical studies of Miller, Deansley,' 
and especially Poll.6 They showed that 
the adrenal cortex of the sexually immature 
animal is characterized by a large reticular 
zone which bears distinct marks in the 
male and female. With sexual maturity 
this zone disappears. It is most remarkable 
that our surgical material of 5 cases 
operated on for hyperactivity of the 
adrenal cortex showed an unusual over- 
development of the reticularis quite com- 
parable with the zone of the sexually 
immature female animal. On the strength 


of the experimental and anatomical evi- 


dence available it can be claimed that 
the adrenal cortex wields far-reaching 
influence upon the gonads, particularly 
in the female. The effects of cortical 
interference, however, seem to depend 
upon the age and stage of maturity of 
the gonads. In immature individuals stimu- 
lation of development and_ precocious 
sexuality occurs whereas in the adult 
female the cortical influence is inhibitory 
and brings latent male factors to the 
fore. 

The result of this survey of ovarian, 
pituitary and adrenal pathology in relation 
to menstrual disturbances is to show that 
abnormalities of menstruation are asso- 
ciated with various changes in either of 
these three glands. Nor is the type of 
menstrual disorder in any way pathog- 
nomonic for any particular endocrinopathy 
except perhaps for menorrhagia which 
is more likely to be associated with 
primary ovarian changes or disturbances 
secondary to pituitary disease. 
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DIAGNOSIS 


In the foregoing analysis of the possibic 
glandular factors responsible for the com- 
bined occurrence of hirsutism, obesity and 
menstrual disturbances, various differences 
in these symptoms were pointed out. 
Differential diagnosis of the underlying 
morbid changes requires both positive 
and negative data, in the sense that 
exclusion of any two glands and positive 
indications pointing at the third should 
direct our diagnosis. 

In the process of exclusion, the ovary 
is most amenable to examination. If the 
cause of the syndrome is in the ovary, it 
is expected to be an ovarian neoplasm. 
Gynecological examination in the majority 
of cases discloses its presence. If such a 
tumor is palpated in a patient with 
hirsutism, generalized obesity, amenorrhea 
or metrorrhagia, the diagnosis is clinched. 

In case the patient presents the picture 
of virilism with large clitoris, husky 
voice, atrophy of breasts, etc. the more 
specific diagnosis of ovarian arrheno- 
blastoma can be made. If bimanual 
palpation is unsatisfactory because only 
a rectal examination is permissible or 
because of the extreme adiposity, then 
the diagnosis must be sought by exclusion 
of other possible causes. 

Examination of the pituitary confronts 
us with greater difficulties. They are not 
so great in case the causative factor is a 
pituitary neoplasm, which if sufficiently 
large produces pressure symptoms on the 
optic nerves and changes of the bon) 
structure. Thus roentgenographic exami- 
nation of the sella turcica and studies 
of eye grounds and fields of vision become 
excellent presumptive evidence if positive 
However, negative findings are obtained 
in the case of small tumors such as some 
of the microscopic basophilic adenomata 
described by Cushing. Disturbed carbo- 
hydrate metabolism is suggestive of pitul- 
tary disease. A high tolerance and tendency) 
to hypoglycemia accompanies hypofunc- 
tion and a decreased tolerance wit! 
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yperglycemia is usually found with hyper- 
‘snction of the anterior lobe. Study of 
che blood chemistry may disclose a high 
uric acid which is frequently found in 
pituitary disease (Rowe,® Goldzieher et 
J). Disturbances in chloride metabolism, 
most frequently combined with either 
oliguria or polyuria, are indicative of an 
affection of the posterior lobe often con- 
comitant to pathological changes of the 
anterior lobe. Such a disturbance can be 
revealed by performing a sodium chloride 
tolerance test. 

Basal metabolism gives little or no 
information. The specific dynamic action 
of proteins, however, is of great significance 
in the study of pituitary disease, if a 
small protem test meal is used. The 
specific dynamic action determined two 
hours after ingestion of such a meal is 
low in hypopituitarism. In tumors it is 
normal or elevated, apparently comforming 
with the functional status of the growth 
(Goldzieher and Gordon*). Another useful 
test is the determination of fat tolerance. 
If fat is fed to a normal or obese individual, 
there is a subsequent rise in the acetone- 
body content of the blood. In pituitary 
obesity such a fat meal does not elicit 
the rise in acetone bodies (Goldzieher, 
Sherman and Alperstein*’). Further sug- 
gestion of pituitary pathology may be 
obtained by abnormalities noted in the 
general physical examination which must 
include skeletal measurements, facies, ap- 
pearance of skin and teeth, pigment 
distribution, etc. Conclusive evidence of 
pituitary hyperfunction may be found by 
demonstrating the pituitary hormones in 
the blood or urine. Using the immature 
mouse, a positive reaction is recognized 
by maturation of the ovarian follicles. 

The exclusion of the ovary and pituitary 
as the seat of the lesion automatically 
oInts to the adrenal cortex as the causa- 
tive factor. Whether the lesion is a tumor 
or a bilateral diffuse hyperplasia of the 
cortex can be determined only by inspec- 
ion of the glands. We are inclined to 
»elieve, however, that marked virilism 
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is more likely to be the expression of 
neoplasm whereas obesity is more promi- 
nent in cases of hyperplasia. Attempts to 
demonstrate the cortical hormone in the 
urine have not yielded unequivocal data. 
Thus far a substance was obtained by a 
method described by one of us (Gold- 
zieher) for the isolation of the cortical 
hormone which showed similar physico- 
chemical properties as those of interrenin. 
The amounts at our disposal, however, 
were too small to be useful in survival 
experiments on adrenalectomized animals 
for absolute identification. 


OPERATIVE TREATMENT 


The operative treatment consists of the 
partial removal of the glandular structure. 
This can be done by removing either one 
adrenal or doing subtotal bilateral adrenal- 
ectomy. Since both adrenals must be in- 
spected to avoid overlooking adenoma, 
single or multiple, and since the exposure 
of the left adrenal is slightly simpler, the 
right one is approached first. Spinal 
anesthesia provides a maximum relaxation. 
The patient is placed in the position which 
the operator considers most favorable for 
an extraperitoneal approach to the kidney. 
Our incision extends from the tip of the 
twelfth rib obliquely to the anterior supe- 
rior spine down through the muscular 
wall and fascia to the perirenal fat. The 
peritoneum is now opened and both ovaries 
are palpated and inspected. In the absence 
of any ovarian tumor the peritoneum Is 
closed. The fatty capsule is then opened, 
the kidney is thoroughly mobilized to the 
same extent necessary to comfortably 
accomplish a nephrectomy and it is then 
dislocated downwards and anteriorly. It is 
covered by a lap sponge and retracted by a 
flexible retractor. The fingers are now 
introduced toward the diaphragm into 
the fat which is found above the former 
situation of the upper pole of the dislocated 
kidney and the adrenal is located by its 
granular feel. The fat is stripped from it by 
stick-sponges and it is thoroughly in- 
spected and palpated for both gross 
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enlargement and adenomatous undulations 
on the surface. If a solitary tumor is 
found it should be shelled out. If this is 
not possible the gland should be removed. 
After double ligation of the upper vascular 
pedicle (inferior phrenic branch) and sec- 
tion, the ligature on the distal side is used 
as a tractor by means of which the progress- 
ive freeing of the posterior and anterior 
surfaces and inner border of the gland is 
facilitated. The hilus is then seen with the 
main vascular pedicle. The latter is ligated 
and the gland cut free. A cigarette drain 
is placed down to the perirenal fat to the 
upper pole of the kidney which is 
replaced in its bed and the wound closed 
in layers. If no tumor has been found a 
similar procedure is carried out on the 
left side. If inspection here fails to reveal 
a tumor, the presumptive diagnosis is 
adrenal cortical hyperplasia and the left 
adrenal is then removed as _ previously 
described. In very obese patients it may 
become necessary to remove the twelfth rib 
to get adequate exposure. This occurred in 
one of our cases. 

Postoperatively, the patient is treated in 
a manner similar to that after the ordinary 
abdominal operation. The postoperative 
distention, nausea and occasional vomiting 
that may be met with are all amenable to 
the acceptable forms of treatment for the 
usual complications of operations on the 
trunk involving handling of the peritoneum. 
Solid food is given the patient twenty-four 
hours after operation. The drain is removed 
two or more days postoperatively depend- 
ing upon the amount of drainage. If any 
evidence of adrenal insufficiency is manifest 
it must be combated by the administration 
of adrenal cortical hormone. Such insuffi- 
ciency might occur merely from the 
traumatism of the gland incident to the 
isolation from the fatty bed causing some 
thrombosis with subsequent infarction. 
Symptoms of such insufficiency are rapid 
pulse, hyperpyrexia, and fall in blood 
pressure, the whole picture being easily 
mistaken for a beginning pneumonia and 
comparable to that found following ap- 
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poplexia in the newborn cases which have 


been described by Goldzieher and Gordon. 


SUMMARY 


1. Five cases of adrenal cortical hyper- 
function treated surgically by unilateral 
adrenalectomy are described. Four of 
the patients were benefited and one died. 

2. Histologic examination revealed a 
pathognomonic alteration of the reticular 
zone. 

3. The symptomatology is reviewed, and 
the pathogenic relationship of the pituitary, 
ovary and adrenal to the disorder is 
discussed. 

4. A differential diagnosis between this 
cortical hyperfunction, basophilic adeno- 
ma, arrhenoblastoma and related endo- 


crinopathies is presented. 
5. The operative procedure is described. 
5 P P 
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SPINAL ANESTHESIA IN THE TREATMENT OF MEGACOLON 
AND OBSTINATE CONSTIPATION* 


SAMUEL J. STABINS, M.D., JOHN J. Morton, M.D. AND W. J. Merte Scort, M.D. 


ROCHESTER, N. Y. 


RIOR to 1927, the treatment of 

idiopathic megacolon was varied and 

extremely unsatisfactory. The con- 
servative treatment consisted of diet, 
catharsis and repeated enemas. The results 
were far from encouraging and after a 
long trial, many of these cases were 
treated surgically. The surgical treatment 
was attended with radical procedures and 
high mortality. The more radical pro- 
cedures varied from colostomy, partial 
colectomy to total extirpation of the colon. 
Even after such formidable procedures, 
the results were often poor. 

Various theories have been advanced 
as to the cause of idiopathic megacolon 
ranging from adhesions on the outside 
of the bowel to valve formation within. 
Briefly, some of these theories will be 
mentioned. An abnormally long mesentery, 
chronic colitis, increased length of the 
colon, actual mechanical obstruction and 
congenital aplasia of the muscular tunics, 
were the outstanding theories until 1goo. 
At that time Fenwick considered the 
possibility of spasm of the sphincter ani 
associated with fissures in the anal margin. 
In 1907, Bing considered a neuropathic 
dilatation and hypertrophy of the colon, 
probably a segmental defect associated 
with changes in the sympathetic nerves. 
The true definition of idiopathic megacolon 
infers a dilatation of the bowel without 
any obvious mechanical obstruction inside 
or outside of the bowel. If we are to 
adhere to this definition, many of the 
theories, by the nature of their expression 
inferrmg some mechanical obstruction, 
cannot be considered in a discussion of 
idiopathic megacolon. 


In 1895, Langley and Anderson showed 
that stimulation of the lumbar sympathetic 
ganglia caused an inhibition of peristalsis 
with dilatation of the colon and contraction 
of the internal sphincter of the anus. 
Gaskell felt that impulses inhibitory to 
the musculature of the large bowel and 
motor to the internal sphincter of the anus 


‘pass through the lumbar sympathetics. 


Learmouth and Markowitz have since 
substantiated this opinion by placing 
a bulb against the internal sphincter and 
recording contractions following stimu- 
lation of the ganglia. In 1924, Royle and 
Hunter removed the lumbar sympathetics 
for relief of spastic paralysis of the lower 
extremities. They noted that one of the 
benefits of the operation was the striking 
relief of the obstinate constipation that 
had been present in these patients. It 
was not until 1926, however, that a 
practical application of these observations 
was made when Wade and Royle per- 
formed a lumbar sympathectomy for 
Hirschsprung’s disease (idiopathic mega- 
colon). The child made a fine recovery 
with excellent clinical improvement and 
relief of the constipation. In 1928, Judd 
and Adson reported 2 cases and in 1930, 
Scott and Morton reported one case. 
Since then numerous cases have been 
reported with varying degrees of success. 

The next step in the treatment of the 
disease was the introduction of spinal 
anesthesia as a preoperative test to deter- 
mine whether sympathectomy would be 
of benefit. This test was used prior to 
sympathectomy in the case reported by 
Scott and Morton. The results were 
striking. 


* From The Department of Surgery, University of Rochester School of Medicine and Dentistry. 
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Case 1. (Figs. 1-3.) V. S., S. M. H. No. 
23225, male, aged seven years, was admitted 
to the hospital on September 7, 1929. Com- 


Fic. 1. Case 1. Roentgenogram showing extreme dilata- 
tion of colon, typical megacolon. 


plaint: “No bowel movement for past two 
weeks.” 


Fic. 3. Same case, thirty minutes after spinal anes- 
thesia. Barium has been almost completely expelled. 
Bowel walls are distinctly outlined. 


The child has always been very constipated; 
has never had a spontaneous defecation. Ever 
since birth the mother has been obliged to give 
large enemata to obtain bowel movements. 
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Occasionally she has produced bowel move- 
ment with strong physic like magnesiun 
sulphate. The movement would occur a whole 


Fic. 2. Same patient showing uniform dilatation of 
entire large bowel. 


day after administration. Patient often goes 
two weeks without defecation. Castor oil is 
ineffective. Stools are very hard, small and 
dark. Very occasionally nausea and vomiting 
occur following prolonged attack of constipa- 
tion. Vomitus is very foul. Dilatation of anal 
sphincter by finger easily provoked bleeding. 

Past History: General health had been good 
except for present illness. Chicken-pox, whoop- 
ing cough and measles. 

Physical Examination: The patient was an 
emaciated boy who was poorly developed, but 
did not appear acutely ill. The abdomen was 
markedly distended. There were moderate 
muscular rigidity, well-marked intestinal pat- 
terns, no tenderness. A firm mass, the size of a 
baseball, was felt just above the symphysis 
pubis, lying well back and slightly to the le/t 
and was movable. Rectal examination: 
Sphincters were tight. Considerable pain was 
caused on passage of the examining finger. 
There was a large mass filling the pelvis. 

Diagnosis: Congenital megacolon. 

Laboratory: Wassermann reaction negative. 
Urine negative. R.B.c. 43820,000; w.B.c. 6,450. 
X-ray findings suggest Hirschsprung’s disease 
or congenital idiopathic dilatation of the colon 
with marked redundancy; approximately 2 
quarts of enema suspension used in filling the 
distal colon. Haustral markings entirely absent 
Large bowel appeared five or six times It 
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mal size. Sigmoid dilatation was tremen- 
;, being eight times that of normal. Entire 
n atonic. Examination of stool negative. 


Fic. 4. Case u. Roentgenogram showing marked 
dilatation of large bowel, typical megacolon. 


In another case reported by these 
authors in the same article, a_ spinal 


anesthetic was given as a preoperative 
test. Again the result was striking. The 


child left the clinic before sympathectomy 
was carried out however. 


Case ul. (Figs. 4 and 5.) R. L., S. M. H. 
No. 32554, male, aged five years, was admitted 
to the hospital on February 19, 1930 with a 
complaint of constipation. Since the first 
week of birth, the child had never had a bowel 
movement more often than once in four or five 
days. The longest period during which the child 
had ever gone without a movement was nine 
days. Repeated catharsis and enemata were 
necessary. 

Past History: Irrelevant. 

Physical examination showed a_ well- 
developed child. On standing there was a 
definite protrusion of the abdomen. There 
was a marked flaring of the lower ribs. The 
abdomen was very thin-walled and the large 
bowel could be fairly well outlined. No peristal- 
sis was observed. When the head was raised 

om the pillow marked diastasis recti was 

ted. Otherwise the general physical examina- 
tion was negative. 

The patient was discharged and re-admitted 
on February 25, 1930. The next day a barium 
enema was given followed by spinal anesthesia. 
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The patient was discharged the same day. 
Follow-up Notes: The patient returned for 
examination on March 26, 1930. Bowels were 


Fic. 5. Same patient thirty minutes after spinal anes- 
thesia. Marked contraction and expulsion of barium. 
moving well once a day by using the cathartic 

tea. 
The patient was seen again January 26, 1934. 
His condition had gradually improved: for the 


Fic. 6. Same case. Roentgenogram taken four years 
later. Bowel is much smaller and haustrations are 
rather marked. 

last two years his bowels had been moving 

regularly without catharsis with very occasional 

enemas. 

Diagnosis: Megacolon. 

Two cases of obstipation in adults were 
treated by spinal anesthesia but the re- 
sponse did not warrant sympathectomy. 
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The further course of the sympathec- 
tomized child over four years has been 
excellent and observations on the child 


Fic. 7. 
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formed in December, 1932. Review of systen 


was negative. 
Physical examination revealed a fairly we! - 


Fic. 8. 


Fic. 7. Case v. Barium enema prior to spinal anesthesia. There was no expulsion of barium following attempts at 
spontaneous evacuation. 
Fic. 8. Same case. Roentgenogram taken twenty minutes after injection. Barium has been almost completely 
evacuated. 


following spinal anesthesia alone are al- 
most as striking. (Fig. 6.) 
During the year 1933, one of the writers 


(Stabins) had occasion to see 2 cases of 
obstinate constipation at the Genesee 
Hospital, Rochester, New York. These 
cases were not true Hirschsprung’s disease 
but represented cases of some enlargement 
of the colon with marked obstipation. 
Spinal anesthesia was given with marked 
clinical improvement. 


Case 11. E. W., female, aged five years, 
was admitted to the pediatric service of the 
Genesee Hospital by Dr. Doris Murray on 
July 25, 1933 with a chief complaint of pain in 
abdomen and constipation. 

The child had had abdominal pain, marked 
distention and constipation almost from birth. 
Various diets and hygienic measures had failed 
to relieve the obstipation. The child was given 
an enema daily to reduce the distention. 

Past History: The patient had had measles 
and whooping cough, and frequent attacks of 
otitis media until tonsillectomy was_per- 


developed, under-nourished child of five years. 
The child was of the asthenic body type. 
General examination was negative except for a 
quite prominent abdomen. No masses were 
palpable and no peristaltic waves were made out. 

On the following day, July 26, a barium 
clysma was given followed by a spinal anes- 
thetic. She was discharged on the next day to 
be followed in the pediatric out-patient 
department. 

0.P.D. Notes: August 11, 1933: Natural 
bowel movements now. Last visit May 4, 
1934: Normal movements; no enemas necessary. 

Case tv. M. B., female, aged twelve years, 
was admitted to the pediatric service of the 
Genesee Hospital by Dr. Doris Murray on 
July 25, 1933 with a complaint of chronic con- 
stipation. The mother stated that the child had 
always been troubled with constipation, going 
from ten days to two weeks without a move- 
ment. Hygienic measures and diet had been of 
no avail, and at the present she took petrolagar 
and enemas daily. 

Past History: Appendectomy two years ago 
Since then, constipation has been more ob- 
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st_nate. She had had measles, mumps, chicken- 
pox. Otherwise negative. 

Physical examination revealed a_ well- 
developed, well-nourished girl of twelve years. 
Ceneral examination was essentially negative. 
The abdomen was somewhat tense, no waves 
or masses were made out. Otherwise negative. 
The next day, a barium clysma was given 
followed by spinal anesthesia. She was dis- 
charged the next day to be followed in the 
pediatric out-patient department. 

0.P.D. Notes: Seen the next time on August 
11, 1933. Movements were more regular. 
August 25, 1933: Requires only two enemas 
weekly. September 29, 1933: Gaining weight; 
daily bowel movements. Last visit, April 13, 
1934: Daily movements; no enemas necessary. 


In March of this year, another case of 
idiopathic megacolon came under our 
observation: 


Case v. R. R., male, aged two and a half 
years, referred by Dr. Jerome Glaser, had com- 
plaint of constipation going usually above five 
days. Even then there was not a normal move- 
ment. Barium enema revealed a markedly 
enlarged colon (Figs. 7 and 8). Spinal anesthesia 
was given on March 3. About one minute 
after injection, there was noted vigorous 
peristalsis followed by immediate expulsion 
of the barium. A flat film taken twenty minutes 
later showed that most of the barium had been 
evacuated. Five days later the child began to 
have normal movements daily. He continued 
this way for several weeks and then normal 
movements occurred every other day. The last 
observation was made on April 28 (seven weeks 
after injection). The child was having a normal 
movement every other day and the mother 
stated that the child behaved much better. 


DISCUSSION 


From our own experience and personal 
communication from several different 
clinics, we feel justified in concluding that 
when spinal anesthesia shows a positive 
motor response, the results of sympathec- 
tomy are very satisfactory. In addition 
however, at least in certain cases, tempo- 
rary interruption of the sympathetic reflex 
are is followed by sufficient improvement in 
the motor activity of the bowel to over- 
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come the achalasia that was primarily 
present. Consequently we recommend not 
only as in a previous communication, the 
use of spinal anesthesia as a preoperative 
index, but in addition and before consider- 
ing sympathectomy, the effect of spinal 
anesthesia on the course of the disease as 
this procedure alone may be sufficient. 


CONCLUSIONS 


1. Spinal anesthesia has proved of def- 
inite value by showing those cases of 
megacolon in which sympathetic activity 
plays the predominant role. 

2. A marked improvement in the motor 
function of the bowel has been found to 
follow spinal anesthesia. This improve- 
ment has continued to the point of prac- 
tically complete relief of symptoms in the 
cases reported. 

3. Final decision must be reserved for 
further experience. But these results are 
sufficiently encouraging to recommend the 
use of spinal anesthesia not only to demon- 
strate the sympathetic over-activity, but 
as a conservative therapeutic measure. 
It has been unnecessary as yet in our cases 
to repeat the spinal anesthesia for its 
therapeutic effect. This may however, 
be desirable in certain instances. 
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PREVENTION OF LATE POSTOPERATIVE COMPLICATIONS IN 


ACUTE SUPPURATIVE APPENDICITIS 
WITH THREE CASE REPORTS* 


Joun J. McGrath, M.D., F.A.C.S. AND STANLEY M.D., F.A.C.S. 


NEW YORK 


PON looking over the vast literature 

of appendicitis, one is at once 

impressed with the deep concern 
that is, not unnaturally, felt by surgeons 
for the mortality figures of this disease, 
which continue to be far in excess of what 
ought to be expected in an era when 
surgical technique has reached a refinement 
unknown to earlier generations. Willis’s! 
figures in 1926 showed that appendicitis 
has been on the increase since 1900, and 
that the number of deaths annually from 
this cause equals all those from salpingitis, 
pelvic abscess, surgical diseases of the 
pancreas, spleen and thyroid, gallstones 
and ectopic pregnancy put together. A 
recent United State’s Government report 
states that 20,000 individuals die annually 
in this country from appendicitis. 

It is evident that practitioners of 
the present day are not fully awake to 
the dangers involved in delaying appen- 
dectomy, or to the serious nature of the 
complications resulting from this neglect. 
This is borne out by the fact that Finley? 
in a recent review of 3913 operative cases 
of appendicitis found that even as recently 
as in the five-year period from 1926 to 
1930 inclusive, 18.17 per cent of cases 
had ruptured before being operated on, 
causing that author to ask: “Is it not 
still a rather sad commentary that in 
almost one of every five cases rupture has 
occurred when the patients reach the 
operating room?” 

Saving life must naturally be the first 
concern of the surgeon. But saving life 


is not enough. Is it asking too much if 


we demand that the patient who does not 
succumb during the course of an acute 
appendicitis shall be restored to ful! 
health and efficiency? To what extent do 
present methods of surgical treatment 
attain this ideal end? In how many cases 
where life is saved are the patients forced to 
return for further operation after dragging 
through months of invalidism resulting 
from avoidable adhesions, fistulae, recur- 
rent appendicitis, secondary abscesses, 
intestinal obstruction, infection of the 
abdominal wall, and other complications? 
As Lowe® has so aptly said, “some men 
think appendicitis is a simple thing, but 
in grave cases there is no surgical disease 
that requires greater nicety of judgment 
and skill!’ 

Not only are early diagnosis and opera- 
tion called for, but also intelligent judg- 
ment, the outgrowth of experience in 
executing the operation, if we are to 
see Our patients completely cured, without 
the handicap of postoperative complica- 
tions that in many cases make life an 
intolerable burden until relieved. 

The purpose of this communication is 
to point out what we are convinced is a 
major cause of poor recoveries from 
appendicitis, resulting in lingering in- 
validism, slow toxemia, and in some cases 
unless relieved by secondary operation, 
in death itself, months or years after an 
incomplete operation. 

Many surgeons in doing appendectomy 
make it a practice, when they find pus, 
simply to drain, and leave the appendix 
alone. They pursue this course because 


* From the Department of Surgery, New York Polyclinic Medical School and Hospital. 
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they are afraid of spreading a localized 
peritonitis. It is our hope to show here 
it only that there is no proper basis for 
ich fears but also that there are certain 
rave dangers involved in the performance 
of anything short of a complete operation 
-hen the abdomen is opened in a case of 
acute appendicitis. 

It is a very common thing for patients 
who have had an emergency operation for 
acute appendicitis to continue to complain 
of disturbances in the ileocecal fossa and 
right half of the abdomen, in cases in 
which the appendix has not been removed 
or in which the stump of the appendix 
has not been well cared for, resulting in 
pathological rests of the inflammatory 
process which remain to give trouble at a 
later time. 

An operation for appendicitis that does 
not remove the appendix is at bottom only 
a palliative one. As Montanari‘ says, it 
may have an absolute value quoad vitam, 
but not quoad valetudinem. The abdominal 
cavity has been drained for a circum- 
scribed peritonitis, but the patient has not 
recovered his health to the extent of being 
able to resume his normal activities. 
Fresh attacks of acute appendicitis occur, 
or the patient suffers with chronic func- 
tional disturbances that call for secondary 
operation. 

Upon reopening the abdomen, what do 
we find? Invariably adhesions of inflam- 
matory origin, in which the great omentum 
has become caught and permanently fixed, 
together with abnormal connections be- 
tween the cecum, ileum, colon and other 
structures. Especially do the cecum and 
ascending colon suffer as the result of a 
process of fibrous transformation, with a 
tendency to retraction, due to lesions of 
perityphlitis and membranous pericolitis. 
[he very barriers that were formed by 
nature for protection in the course of a 
circumscribed suppurative peritonitis may 
become at a more advanced period the 
cause of serious complications after they 
have undergone fibrous changes. At any 
rate it remains evident, as Montanari 
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points out, that if it has not been possible 
to remove the appendix the latter will 
itself be capable of perpetuating the 
inflammatory process and of causing a 
fresh attack of appendicitis. 


CASE REPORTS 


The following three case histories will 
serve to illustrate the types of lesions 
that may be expected to persist after an 
incomplete operation, and to force the 
patients to return for the relief of intoler- 
able symptoms. 


Case 1. Case No. 3804. Baby B. P., aged 
three years, male, was admitted to the New 
York Polyclinic Hospital on June 25, 1932, 
with a provisional diagnosis of acute recurrent 
appendicitis. The history given was that of an 
appendix which had ruptured in March, 1932, 
and which was at that time drained but not 
removed. Twenty-four hours previous to admis- 
sion, the child was seized again with acute 
pains and on the following morning was brought 
to the hospital with secondary appendicitis. 
The attitude of the child’s relatives made it 
impossible to obtain any further details of the 
history. 

At operation, which was performed immedi- 
ately, the abdomen showed a right iliac scar of 
recent incision for appendectomy. Incision was 
made through the outer side of the scar, and 
through the right rectus muscle. When the 
abdomen was opened, there was an escape of 
free pus from the abdominal cavity. The 
appendix was found buried in a mass of 
adhesions and a rather copious flow of pus 
attended the bringing up of the organ into the 
incision. The pus was sponged away and the 
abdominal cavity packed off carefully with 
gauze pads. The appendix was detached from 
the adjacent structures, its mesentery tied off, 
and a ligature tied around the root of the 
appendix. In the process of drawing the liga- 
ture tight and tying it, the diseased appendix 
was cut through; the suture, however, appar- 
ently held the mucous lining of the latter. 
The wall of the cecum for about 1 inch around 
the stump of the appendix was yellowish, 
friable, and appeared almost ready to break 
down. This area of the wall was inverted and 
secured with a continuous suture of fine black 
silk. The abdominal cavity adjacent to the 
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field of operation was again sponged and a 
drain introduced into the abdomen down the 
region of the tied-off appendix. The incision 
was closed layer by layer, using plain catgut 
continuous sutures for the peritoneum, con- 
tinuous chromic catgut sutures for the aponeu- 
rosis, and interrupted fine silk sutures for the 
skin. Recovery was uneventful, and the child 
was discharged in good condition July 16, 
1932. 

Final Operative Diagnosis: Acute gangrenous 
appendicitis, with abscess. 

Microscopic Diagnosis: Acute exudative ap- 
pendicitis with peritonitis. Microscopic exam- 
ination of the removed appendix revealed an 
acute exudative inflammatory lesion, with defi- 
nite peritonitis. 

Case 1. Case No. 7193. Mrs. B. S., aged 
thirty, was admitted to New York Polyclinic 
Hospital December 27, 1930, with a history of 
three abdominal operations performed else- 
where within the preceding five years. At her 
first operation, which was said to have been for 
appendicitis, the appendix, to the best of the 
patient’s belief, had been removed. Pains 
persisted, however, and two additional opera- 
tions were necessary at different times, but 
still no relief was obtained. For the last one 
and one-half years the patient had suffered at 
irregular intervals with pain over the supra- 
pubic region and right lower quadrant. It was 
sometimes sharp and severe. The pain started 
over the hepatic region and radiated to the left 
and right sides. It had gradually been growing 
worse and was at times attended by chil!s and 
fever, nausea and vomiting. 

Provisional Diagnosis: Incomplete intestinal 
obstruction due to postoperative adhesions. 

Operation: At operation, on December 29, 
1932, the abdomen showed cicatrices repre- 
senting the incisions of the three former 
operations, all of which were in the neighbor- 
hood of the right iliac fossa. Our incision was 
made through the right rectus muscle. When 
the abdomen was opened, the intestines were 
seen to be bound together by very dense 
adhesions, the omentum being adherent in the 
abdomen to the bowel and in the pelvis to the 
bladder and fundus uteri. Numerous coils of 
small intestine were densely adherent within 
the pelvis. Many of these adhesions had to be 
separated before the cecum could be found and 
brought up into the incision. A mass about 3 
inches long corresponding to the appendix was 
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then found, which was detached from its 
adhesions with some difficulty. This was 
removed by the carbolic knife method after a 
chromic catgut ligature had been thrown 
around its root and tied. The stump was then 
treated with alcohol gauze wipe. The part of 
the omentum which was adherent in the pelvis 
was detached and a portion about 3 inches in 
length cut away, after being ligated with plain 
catgut. Numerous coils of gut were freed from 
their adhesions, some being so firm that it was 
necessary to divide them with a knife. The 
tubes were seen to be somewhat distended and 
in a state of low chronic inflammation. The 
incision was closed layer by layer with the 
usual technique. Recovery was uneventful, 
and the patient was discharged cured on Janu- 
ary 12, 1931. 

Microscopically, the appendix showed fibro- 
sis, edema and a well-marked chronic inflam- 
matory response upon which was superimposed 
a subacute lesion. It appeared to show an in- 
complete rupture which was now fibrosed and 
partially healed. 

Final Diagnosis: Subacute and chronic 
appendicitis. Incomplete intestinal obstruction 
due to postoperative adhesions. 


Case ut. Case No. 3871. Mrs. B. K., 


aged twenty-three, admitted to New York 
Polyclinic Hospital December 1, 1932, with a 
provisional diagnosis of peritoneal abscess. 
The patient stated she had been operated on 
for appendicitis two years previously, after 
which drainage through the wound continued 


for about five months. She was then re- 
operated upon and made a good recovery, 
remaining in good health until the present 
illness began, about three months before 
admission, with pain over the area of the 
appendectomy scar. About three weeks before 
admission there was discharge of about a cup- 
ful of pus from this scar, which had since 
healed over again. 

Physical examination revealed a tumor mass 
the size of a grapefruit in the appendicial area. 

With a provisional diagnosis of peritoneal 
abscess, operation was performed on December 
2, 1932, consisting of re-exploration and drain- 
age of the retrocecal region. Upon inspection 
the lower part of the abdomen showed a scar 
of an incision of previous operation. A mass was 
felt in the right iliac region, nearly immovable, 
resistant and firm, about 4 by 8 inches in 
diameter. 
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\n incision was made through the right 
rectus muscle. Upon entering the abdomen, it 
w.s observed that the mass already referred to 
was densely adherent to the peritoneal surface 
and could be exposed only when the parts 
were separated, partly by blunt detachment 
and partly by cutting. It was found to consist 
of a thickened cecum, particularly the mesen- 
teric portion of the latter and of parts under- 
lying which were probably enlarged diseased 
lymph nodes. A search was made for the 
appendix or a portion of the appendix, or for a 
possible abscess from the old appendicial 
operation; but nothing of this sort was found. 
The cecum was mobilized, after which search 
was made for a possible local abscess collection 
in the posterior aspect of the cecum; but neither 
was this found. A cigarette drain was intro- 
duced into the region of the ileocecal junction 
and the abdomen closed in layers, using plain 
catgut continuous sutures for the peritoneum, 
continuous chromic catgut for the aponeurosis, 
and interrupted sutures of B & B and fine silk 
for the skin. 

The impression from the investigation made 
in the course of the operation would indicate 
that we were dealing with a chronic inflam- 
matory process, possibly involving connective 
or glandular tissue in the retrocecal region and 
lymph nodes along the course of the iliac ves- 
sels. Although the entire aspect of the mass 
encountered gave very striking indications of a 
malignant mass, nevertheless, in view of the 
patient’s youth, the diagnosis inclined to be 
that mentioned above. 

Recovery was uneventful, and the patient 
was discharged improved on December 109, 
1932. 

On July 19, 1933, seven months later, the 
patient (now No. 3871) returned to the hospital 
for correction of a fecal fistula which had 
persisted ever since her last operation and from 
which drainage was very profuse. With a 
provisional diagnosis of fecal fistula and 
tuberculous colitis, the patient was prepared 
for operation. 

Operation: Resection of cecum and ascending 
colon. Operation was performed July 20, 1933. 
Upon inspection the skin in the right iliac 
region presented a scar from previous opera- 
tions and an opening through which pus and 
fecal material escaped. An incision was made 
from above the region of the umbilicus down- 
ward toward the symphysis pubis. The ab- 
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domen was entered and a mass about 6 inches 
by 4 inches in diameter was found presenting 
in the iliac fossa. It was firmly adherent to the 
wall of the pelvis and adjacent parts and 
apparently involved the wall of the cecum, 
ascending colon and adjacent glands. This 
mass was freed all around and brought up into 
the incision, where it was recognized as the 
head of the cecum and the ascending colon. 
The entire mass was resected, section being 
made across the ileum near the _ ileocecal 
junction and across the colon at the hepatic 
flexure. A lateral anastomosis was then made 
between the ileum and transverse colon, using 
the suture method without clamps. The 
incision was closed layer by layer in the usual 
way, except that in the lower end of the 
incision a cigarette drain was placed. The 
patient made an uneventful recovery and was 
discharged cured on August 14, 1933. 

Histological Report: The specimen consisted 
of a mass of cecum measuring 20 cm. in length. 
It was matted together, and if stretched would 
have measured 35 cm. in length. Separately 
was found a small portion of skin and sinus 
tract. About 14 cm. of the specimen was made 
up of ileum. At the ileocecal junction there 
was a hard, indurated, angular, bulky and 
tumor-like mass involving the wall. About 
6 cm. beyond the junction was found a soft, 
somewhat ulcerated area. In one portion of the 
tissue there was a small diverticulum and, at 
another point, what appeared to be the stump 
of the appendix. A point of ulceration was 
found just above the soft, ulcerated area. The 
lymph glands in the fatty tissue were greatly 
enlarged. 

Microscopical examination showed a chronic 
inflammatory lesion with considerable fibrosis. 
A large number of eosinophils and mononuclear 
cells were found. In some areas an occasional 
multinucleated giant cell was seen. There was 
nothing typically diagnostic of tuberculosis 
about the slide, although tuberculosis in the 
background was a possibility. However, we are 
inclined to believe that it was essentially an 
inflammatory condition arising around the 
diverticulum and the stump of the appendix. 
There was no evidence of malignancy. The 
lymph glands were large and showed a well- 
marked simple lymphadenitis. 

Microscopical Diagnosis: Chronic diverticuli- 
tis of the cecum; chronic cellulitis of the cecum; 
abdominal fistula following colostomy. 
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Final Diagnosis: Chronic colitis and peri- 
colitis; fecal fistula. 


DISCUSSION 


These 3 cases clearly illustrate the 
subsequent history of cases in which 
incomplete operation has been done in 
appendicitis accompanied by localized sup- 
purative peritonitis. 

In the first case, a young child had 
suffered three months previous to observa- 
tion with a ruptured appendix, which was 
drained but not removed. The acute pains 
of a secondary appendicitis imevitably 
appeared and at operation the abdominal 
cavity was found full of pus and masses 
of adhesions, among which the gangrenous 
appendix was discovered and removed. 

In the second case the patient had been 
operated on for appendicitis five years 
before observation, but the appendix was 
not removed. Since pain persisted, with 
attacks of chills and fever, nausea and 
vomiting from time to time, two other 
operations had been done, the nature of 
which was not stated, but undoubtedly 
drainage was attempted. As there was still 
no relief of symptoms, the patient returned 
once more for operation and thus came into 
our hands. The dense adhesions between 
omentum and coils of intestine were 
characteristic. The appendix, which was 
removed, showed fibrosis, edema and 
inflammation, with indications of an old 
rupture which was now fibrosed and 
partially healed. This was a case of sub- 
acute and chronic appendicitis, with 1 
complete intestinal obstruction due to 
postoperative adhesions. 

The third case was that of a young 
woman upon whom two previous opera- 
tions had been performed for appendicitis. 
Pain continued, however, and there was 
constant drainage through the wound. 
At length a cupful of pus was rather 
suddenly discharged and the patient was 
admitted shortly afterward for re-explora- 
tion and drainage of the retrocecal region. 
There was a tumor mass as large as a 
grapefruit in the appendicial area. It was 
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found to consist of the thickened cecum 
and of parts underlying which were prob 
ably diseased lymph nodes. A search for 
the appendix failed to reveal it, nor 
was any abscess in the posterior aspect of 
the cecum found. Although the mass 
gave suspicious indications of being malig- 
nant, in view of the patient’s youth 

diagnosis of tumor of the head of the 
cecum was made. After a period of drainage 
the patient was discharged improved. 
She returned seven months later with a 
fecal fistula and chronic colitis, possibly 
tuberculous. The tumor mass, densely 
adherent to the wall of the pelvis and 
involving the cecum, ascending colon and 
adjacent mesenteric glands, was now re- 
sected and a lateral anastomosis made 
between the ileum and transverse colon. 

It is thus seen that a large amount of 
repair work and revision remained to 
be done in all these cases as a result of 
incomplete primary operation, which had 
left the patients suffering with adhesions 
and suppurative conditions that neces- 
sitated later correction. In the end the 
appendix had to be removed, after all. 
The findings are not unlike those that we 
often encounter in operations for chronic 
appendicitis when this has been preceded 
by acute attacks which did not come to 
operation. 

If the attacks have been severe, an 
intense peritoneal reaction has been in- 
voked, with formation of extensive suppu- 
rative foci. The omentum, in its effort 
to wall off infection, has sent runners 
into deep regions, where it adheres inti- 
mately, only to become itself the seat of 
a chronic inflammation such as sometimes 
follows inflammation of other abdominal 
viscera. Abnormal connections are formed 
between the intestines and parietal perito- 
neum, binding together with thin, vascu- 
larized membranes the external surfaces 
of the cecum, ileum and colon. Peristalti 
movements are accordingly hindered, espe- 
cially in the cecum and ascending colon, 
which are converted into a_ semirigic 
cylinder. Fibrous cords and trabeculations 
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bnd these various structures to one 
e,other and may even anchor them to 
+e parietal peritoneum, the bottom of 

e iliac fossa, lumbar fossa, etc. The 

iction resulting when the intestine makes 

tempts at peristalsis is readily under- 
stood, and it must inevitably lead to a 
painful symptomatology and functional 

‘sturbances which at length necessitate 
further surgical intervention. 

While there is practical unanimity in 
the view that the appendix should be 
removed in early cases where the inflam- 
mation is still confined to the appendix 
itself, we begin to find divergence of 
opinion with regard to the proper proce- 
dure when it comes to the beginning of a 
circumscribed peritonitis. 

With some authors the time element is 
everything and an appendix that has 
been giving symptoms for less than forty- 
eight hours is regarded as an early case 
that can bear watchful waiting before 
deciding upon action. Yet Black® found an 
appendix ruptured within four hours of 
its first symptoms, and Finley? reports 
2 that had ruptured in less than six hours, 
42 at the end of twenty-four hours, and 64 
by the end of forty-eight hours, with 19 
deaths among this number. 

On the other hand, Quain and Wald- 
schmidt,’ who reported on 1000 con- 
secutive cases, have observed many 
cases in which the appendix was in a state 
of acute inflammation for several days 
before it became surrounded by infectious 
exudate. In many cases of this kind healing 
occurs promptly after appendectomy and 
without marked inflammatory reaction, 
so that they consider it unfair to include 
such cases among those of late appendicitis 
or peritonitis, even if three or four days 
have elapsed since the first symptoms 
appeared. They believe that the surgeon 
should judge rather by what he sees and 
‘eels, with the pathological process before 
luis eye, than by what he remembers of the 
time of onset. 

The experience of Quain and Wald- 
schmidt with reference to drainage without 
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removing the appendix is very instructive. 
They did primary appendectomy in 262 
of 289 appendicial abscesses, leaving 27 
with drainage and with the appendix 
left in. In some of these cases, drainage 
per vaginam, in others the presence of 
complicating diseases, made appendectomy 
seem contraindicated. But in most, the 
appendix was left behind only because 
it could not be located without too 
much manipulation and loss of time. 
The postoperative complications were pro- 
portionally greater here than in the rest 
of the group. A much longer period of 
hospitalization was necessitated by the 
prolonged suppurations which usually fol- 
lowed non-removal of the appendix. Most 
of the secondary abscesses and additional 
operations for their relief and _ nearly 
one-half of the postoperative enterostomies 
for obstruction of the bowels were among 
these same 27. The appendix had not been 
removed in 3 of the 7 cases of abscess in 
which death occurred. 

“We feel convinced,” say these authors, 
“from a comparison with earlier experi- 
ences in progressive peritonitis that a 
ruptured appendix remaining in the abdo- 
men after a simple drainage operation 
acts as a potent feeder for further extension 
of the infection and complications. When 
the cause is removed, the patient has a 
better chance to overcome the damage 
already wrought on the peritoneum.” 

A different view is expressed by Brad- 
don,’ of Australia. Most of us, he says, 
have witnessed the tragedy of the con- 
version of a localized abscess into a 
generalized peritonitis. He regards surgical 
intervention as particularly dangerous be- 
tween the third and fifth days, since at 
this period the natural immunity is ex- 
hausted and acquired immunity is not 
yet fully established. If adhesions are 
broken down and fresh planes are opened 
up to infection, during this negative phase 
of immunity, he fears, the patient may be 
unable to resist the additional strain upon 
the protective mechanism. In these cases 
he would at this period use the Ochsner 
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expectant treatment, draining an abscess 
if a tumor is present, but otherwise 
deferring operation until two to three 
months later. If, however, general perito- 
nitis should develop despite the Ochsner 
treatment, he would do a late appen- 
dectomy; for under these conditions he, 
too, has found that mere drainage of the 
peritoneal cavity without removal of the 
constant stream of infection is very dis- 
appointing as a rule. 

Chitty® advises just as strongly against 
operation in cases seen late which already 
show signs of localized tumor formation. 
“In these,” he says, “bold your hand until 
the atcack has entirely cleared up, or 
until an easily accessible abscess has 
formed. . . . In draining an abscess, do 
not try to remove the appendix if by so 
doing you run any risk of breaking down 
protective adhesions.” This author thinks 
that 2 cases which terminated fatally 
could have been saved, had he not re- 
moved the appendix when it was asso- 
ciated with abscess formation and, in so 
doing, broken down protective adhesions 
and set up a general peritonitis. 

Miller® takes a similar view. After the 
appendix has perforated he would never 
operate where there is evidence of strepto- 
coccic or pneumococcic appendicitis, or 
in diffuse peritonitis of so high a degree as 
to worry the surgeon. But in abscess he 
believes the surgeon’s incision is always 
indicated and drainage should be done. 

Wilkinson,’ on the other hand, who 
reported a series of 98 cases of suppurative 
peritonitis, of which 93 were localized and 
15 had formed abscesses, promptly re- 
moved the appendix in all but 3 cases, 
after carefully walling off the intestines 
and protecting the abdominal wall by 
saline sheets. He did this on the ground 
that such removal markedly shortens the 
period of convalescence and is therefore 
the proper procedure unless the patient’s 
condition is such that removal might be 
dangerous. 

Finley,? in 1933, reviewing 3913 opera- 
tive cases, of which 1129 were acute 
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unruptured with 16 deaths and 438 were 
acute ruptured with 20 deaths, writes: 
“Our contention is that ordinarily the 
time to operate is as soon as the appendix 
can be reasonably suspected; the only safe 
appendix is one in a bottle.” 

Deaver'! is emphatic on this subject 
in all his writings. In the presence of a 
circumscribed peritonitis, he regards re- 
moval of the appendix as the correct 
thing to do. If the appendix is not at 
once in sight, he immediately lifts up the 
overlying abdominal walls and thoroughly 
packs off the surrounding peritoneal cavity 
with moist gauze pads. If pus is found, 
it is mopped up during the dissection in 
freeing the appendix. He always explores 
the external paracolic groove, and if 
he finds pus there, continues to explore 
higher up and often finds a collection 
between the diaphragm and liver as well 
as beneath the liver. He drains this 
thoroughly. He attributes his success to 
the location of the collection or collections 
of pus and to the proper disposition of 
guaze pads, “to which,” he remarks, 
“Murphy once said ‘Amen.’” He feels 
that not to remove the appendix at once is 
to endanger the patient’s life. Fulminating, 
explosive appendicitis means a large perfo- 
ration and operation should be done at 
once if the patient is seen early. 

Catterina!? says it should be borne in 
mind that, when the intervention is done 
within three days from the beginning of the 
attack, the adhesions that may have 
formed are not so tenacious as to make it 
wise to leave the appendix and limit the 
operation to drainage. In these cases great 
patience is required to work with a delicate 
technique: One should never give up 
freeing the adhesions little by little until 
fully convinced of the impossibility of 
extirpating the appendix. He himself has 
always feared possible complications that 
made him insist upon removing it, and 
he has been well satisfied with results. 
He believes, however, that the appendix 
may be left alone temporarily when one 
meets a well-circumscribed peritonitis, and 
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that the attempt to break up adhesions 
may incur the risk of generalizing an 
infection that has already been localized 
by nature herself. He keeps these ~ 
tients in bed for two months with a 
icebag, and then reoperates for cna 
appendectomy. 

Among those advocating immediate ap- 
pendectomy with walling off of the infected 
region from the rest of the peritoneal 
cavity by suitable placing of moist packs 
are Stowers,'® Devine,'* Sponheimer,™ 
Tasche and Spano,’ Stoney,” Wilkie’ 
and many others. 

Wilkie approaches the argument from 
another angle. He believes that two dis- 


tinct types of appendicular disease exist, 


due to two fundamentally different patho- 
logical processes: one, an acute infection 
of the appendix, with high temperature at 
the start; the other, an acute obstruction 
of the lumen of the organ, with absence 
of fever during days when diagnosis is all- 
important. He maintains that go per cent 
of the deaths are in the cases of primary 
obstruction of the appendix with resulting 
tension, gangrene and perforation. Hence 
he stresses the importance of visualizing 
this disease as one of the fatal types of 
acute intestinal obstruction, with the 
afebrile onset characteristic of such dis- 
eases, demanding immediate operation 
before the tense, obstructed organ bursts. 
Obviously, if this be true, attempts to 
drain the region around such an appendix 
without first removing the suffering organ 
itself would accomplish nothing and would 
leave the source of the illness untouched. 


SOME POINTS OF TECHNIQUE 


appendectomy in 


In doing primary 
cases of circumscribed suppurative perito- 


nitis, we have in mind the avoidance 
of precisely those unfortunate conditions 
which, as we have seen, result when the 
appendix is left in through fear of spreading 
infection. In order to accomplish this end, 
a wide exposure is necessary to permit 
walling off of the infection from other 
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parts of the peritoneal cavity. As a rule, 
we prefer the Battle incision for this 
reason, since it gives plenty of room both 
for exploration and for placing of packs. 
After the incision has been made and the 
abdominal wall lifted away from the 
viscera, any adhesions that may be en- 
countered in the immediate field are 
severed to create an adequate space for 
exploration of the appendicial region. 
Adequate operative exposure, which 
makes it possible to dissect under sight, 
will also greatly facilitate discovery of 
the appendix in cases where this organ 
is bound down by adhesions, or where, 
as so frequently occurs in appendicitis, 
the appendix occupies an anomalous posi- 
tion, appendices of this type seeming 
to be particularly liable to fall prey to 
pathological conditions. This has been 
pointed out by Black,> who in 14 fatal 
cases of appendicitis found the appendix 
7 times in pelvic, 3 times in retrocecal, 
2 times in splenic and 2 times in lateral 
cecal position. Without adequate exposure 
it will often be impossible to discover the 
appendix, and for this reason surgeons not 
infrequently give up the attempt in cases 
of severe abscess conditions, when an 
incision better favoring wide access to 
the field of operation would have made 
it possible to remove adhesions that were 
present and to discover and dissect out 
the appendix, no matter how anomalous 
the position or how dense the adhesions, 
without soiling of the intestine or dis- 
semination of infection to other parts of 
the peritoneal cavity. Wide exposure also 
facilitates the control of bleeding. It is 
our conviction that the more concealed 
and difficult of discovery an appendix is 
in these suppurative cases, the more 
insistent the surgeon should be on unearth- 
ing it and cleaning out the bed that 
has served as a breeding place for infection. 
Not infrequently these concealed ap- 
pendices give rise to multiple concealed 
pus pockets, often intercommunicating. 
If these are not found and removed, the 
way is left paved for further trouble, for 
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it is idle to expect nature unaided to clean 
these up. 

Immediately after making the incision, 
intestinal loops, stomach or any other 
structures that may lie at hand are cleared 
away from the field of operation and 
incarcerated under the abdominal wall 
by means of hot moist gauze packs covered 
with gutta percha. In this way loops of 
intestine are prevented from extruding 
through the abdominal incision, where they 
are subject to bruising and must inevitably 
tend to spread the infection, besides 
suffering the disadvantage of loss of heat. 
These hot gauze packs serve the double 
purpose of protecting the abdominal wall 
and viscera from infection and also of 
keeping the intestines warm. They are 
inserted with great care and in such a way 
that all contamination of the exposed 
peritoneal surfaces during operation is 
absolutely prevented. It is unfailingly 
necessary to see that the disposition of 
these pads is properly made before the 
purulent collection is attacked. When this 
is done correctly, the remainder of the 
peritoneal cavity is completely isolated 
and secure from contamination even in 
the presence of severe gangrene, perfora- 
tion and other complications. 

If in spite of a careful technique, 
complications arise inevitably, such as 
the rupturing of a friable inflamed ap- 
pendix by the surgeon himself in the act 
of delivering it, the free peritoneal cavity 
is protected with absolute certainty. Pus 
or free fluid that may be encountered is 
either mepped up or removed by aspira- 
tion, using the abdominal suction tip. 
This ensiene. although it is the expression 
of a healing process on nature’s part, 
becomes toxic after a few hours and tends 
to delay or complicate recovery, since it 
offers a ready culture medium for patho- 
genic microorganisms. 

Drainage, when instituted, is accom- 
plished by strips of gutta percha or rubber 
tissue and never by rubber tubing if this 
can be avoided, since the latter is liable 
to produce fecal fistulae that bring the 
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patient back sooner or later for thei) 
correction. Gauze is unsatisfactory, be 
cause it does not drain; on the contrary, 
it serves to block drainage and thus 
encourages multiplication of infection. I: 
is important, in closing the wound, not 
to do this so tightly that pus cannot 
readily escape. The amount of drainage 
to be provided will of course depend on 
the extent of the peritoneal infection, but 
there should be no attempt to spare drain- 
age in cases where it is called for. In some 
cases we have used as many as 10 or 12 
long and soft gutta percha cigarettes, 
reducing this number as the exudate be- 
comes less, which should be the case in 
three or four days. 


CONCLUSIONS 


In acute appendicitis it is not enough 
merely to save life. The aim should be 
to restore the patient to complete health 
and efficiency with as little delay as 
possible. 

2. Many surgeons in doing appendec- 
tomy, when they find pus, simply drain 
and leave the appendix alone, because 
they are afraid of spreading a localized 
peritonitis. 

3. This policy results all too frequently 
in a period of invalidism followmg incom- 
plete operation and in the end forces the 
patient to return for secondary appen- 
dectomy or other operations. 

4. By carefully walling off the infected 
area with hot, moist gauze packs, it is 
possible, even under the most unfavorable 
suppurative conditions, to dissect out 
the appendix and free adhesions without 
spreading infection. 

5. Three illustrative cases show the 
evil effects of a conservative policy in 
acute suppurative appendicitis. 
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PRIMARY CARCINOMA OF THE JEJUNUM 


Marce.t E. Gasor, M.D. AND Rosert I. HILLeR, M.D. 


MILWAUKEE, WIS. 


RIMARY carcinoma of the small 
ice constitute about 2 per cent 

of all gastrointestinal carcinomata. 
They are rarely diagnosed because of the 
absence of tangible symptoms both clini- 
cally and roentgenologically. 

Among the malignant tumors of the 
small intestines, carcinoma ranks next to 
lymphosarcoma in frequency. The duo- 
denum is more commonly affected by 
tumors than the jejunum or ileum.! 


PATHOLOGY 


The carcinomata are almost always of 
the adenomatous type; they are usually 
annular in distribution and produce vary- 
ing degrees of obstruction. The annular 
growth may develop from a local polyp. 


In the vicinity of the tumor, an inflam- 
matory reaction of varying degree may be 
present. This is usually slight and conse- 
quently the production of obstructive or 
other symptoms is delayed. Microscop- 
ically the tumor is usually identified 

an adenocarcinoma. Colloid and scirrhous 
variations are rare. Most of these neoplasms 
cause occlusion plus stenosis and only a 
small percentage infiltrate. Polypoid forms 
are also rare. Metastases occur relatively 
late as does involvement of the neighboring 
organs by direct extension. It is note- 
worthy that involvement of the adjacent 
lymph glands is likewise a relatively late 
occurrence. The liver and mesentery are 
the earliest sites of involvement. The 
incidence of age is that of the usual “can- 
‘er age’’ without difference as to the sexes. 


SYMPTOMATOLOGY 


The onset is insidious, the course gradual. 
lere are no positive diagnostic criteria. 
ne types of complaints are in direct 


relationship to the degree of obstruction 
produced by the growth. Pain is one of the 
most valuable symptoms. It may vary 
from slight malaise to paroxysmal colic 
depending upon the degree of stenosis. 
Vomiting may be profuse if the stenosis is 
high. The vomitus is often bile stained. 
Visible peristalsis is a later sign and may be 
observed as cylinder-like protrusions ar- 
ranged transversely or longitudinally be- 
neath the abdominal wall, most marked 
after deep inspiration or when the abdomen 
is percussed by slapping. The peristaltic 
activity may point to the seat of the steno- 
sis. In large bowel obstruction where the 
ileocecal valve is rendered insufficient, 
this phenomenon loses its early significance. 
The tumor of the small bowel is seldom 
palpable early. Whereas tumors of the 
large bowel produce derangement of evacu- 
ation such as alternating constipation and 
diarrhea, tumors of the small intestine 
seldom cause constipation because the 
contents of the small bowel are liquid and 
able to pass through extremely narrow 
channels. Diarrhea may rarely be present, 
if ulceration and putrefaction occur, al- 
though the dehydrating action of the colon 
usually prevents a too frequent liquid stool 
formation. The stools are, therefore, grossly 
normal. Occult blood is found in about 
half of the cases without offering any 
definite clue as to its origin. Indican is 
often found in the urine due to faulty 
absorption of the tryptophan group of 
food products. Progressive loss of weight 
and anemia are quite significant. The blood 
chemistry has not been sufficiently studied 
as to increased NPN, reduced chlorides, and 
CO: combining power in chronic stenosis 
to be of diagnostic value. Efforts in this 
direction might yield interesting data. 
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All in all, there are few tangible symptoms 
to assist in making an exact diagnosis. 
The roentgen examination, however, yields 
definite information. 


DIFFERENTIAL DIAGNOSIS 


Every patient presenting sy mptoms of 
beginning cachexia or gastrointestinal dis- 
turbances associated with loss of blood in 
any form merits a thorough examination. 
Carcinoma of the small bowel is a com- 
paratively rare disease but the possibility 
of its occurrence must be considered. 
A greater number of cases would be 
recognized if this condition were kept in 
mind and thorough study instituted where 
suspicion justified. In the differential 
diagnosis one must eliminate inflammatory 
lesions such as tuberculosis and_lues. 
The roentgenological features are abso- 
lutely conclusive here and will be dealt 
with later. The most common inflammatory 
lesions are the tuberculous alterations. 
They almost always cause multiple stenosis 
especially in the hypertrophic type. Small 
bowel tumors rarely do this. Lues is a rare 
factor and the liierature is scant on this 
subject. Benign tumors are also rare, 
the most frequent of which are adeno- 
matous polyps and lipomata.? The com- 
moner lesions of the small bowel are 
lymphosarcoma and carcinoma, of which 
the former is the more frequent. Only 
by a detailed roentgen study is one enabled 
to distinguish between these two ailments 
clinically. The contention of a commonly 
slower development in lymphosarcoma due 
to the relatively rare occurrence of obstruc- 
tion is hard to prove at least clinically. 
Obstruction caused by lymphosarcoma is 
due to the compression of the loops by 


conglomerated and involved mesenteric 
glands. In other words, obstruction in 


lymphosarcomatous involvement is ex- 
trinsic, whereas obstruction in carcino- 
matous involvement is intrinsic. And while 
it is true that early metastases to the 
neighboring glands is a rule in lympho- 
sarcoma with an early tendency toward 
invading distant organs in contrast to the 
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carcinomas, this sign is not of great value 
in vivo.® 


ROENTGEN EXAMINATION 


This is of paramount importance. !t 
may throw final light upon the existing 
pathology. Utilization of the x-ray enables 
one to determine first the presence, then 
the localization of the tumor. Growths in 
the small bowel impede the otherwise 
smooth and relatively rapid passage of the 
chyme or of the x-ray contrast medium. 
Any delay in the emptying of the smal! 
intestines beyond eight hours must arouse 
suspicion. Exception to this rule may be 
found in cases of visceroptosis where the 
passage has been observed to last as long as 
twelve hours.‘ The constancy of filled 
coils at various intervals at the same place 
is absolutely significant and points to a 
blocking of passage. 

In order to be able to visualize this most 
valuable phenomenon it is advisable to 
follow up the barium meal in all suspicious 
cases at short intervals, such as one, two, 
three, four, five or more hours after the 
administration of the contrast medium. If 
done otherwise one may miss a phase that 
is the most characteristic of the whole 
procedure. The repeated examinations of 
the passage of barium through the small 
bowels at such short intervals enables one 
to “catch” the delinquent portion and 
make an aimed exposure with an optimal 
filling at the most favorable time.® 

Coils of the small bowel present a 
narrowing of the lumen at the site of the 
obstruction and a compensatory widening 
oral to this point. Coiling of the intestines 
proximal to the obstruction is another 
sign of disturbance in the mechanism of 
chyme transportation which is pathog- 
nomonic. The difficulty of localizing the 
exact site of the lesion lies in the fact that 
coils of small intestine do not occupy fixed 
positions. The duodenojejunal flexure and 
the terminal ileum are exceptions in this 
respect. 

The presence of gas is a very useful aid, 
because normally gas is not found in the 
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‘| bowels except in infancy or in cases 
where the ileocecal valve is incompetent. 
He.f-moon shaped multiple shadows ar- 
rarzed like a step ladder and due to ac- 
cumulation of gas and fluid are other 
characteristic signs of small bowel obstruc- 
tion. These make their appearance quite 
early and are therefore very useful 
diagnostic landmarks. These crescent shad- 
ows almost always indicate organic 
obstruction. Lead poisoning is one of the 
exceptions to this rule. Here the spasticity 
of the bowel is responsible for the picture.°® 

In developed stenosis in the small 
intestines the prestenotic coils are seen as 
enlarged and dilated portions and the 
barium reveals the outlines of finely 
serrated Kerkring’s folds. These loops in 
trying to compensate for the stenosis 
contract vigorously and therefore stand out 
plainly on the x-ray as a typical arch 
formation. They correspond to the loops 
in which antiperistalsis is visible clinically. 
Often a simultaneous stasis higher up in 
the duodenum or even in the stomach may 
be observed. 

The roentgenological symptoms of lym- 
phosarcoma differ mainly in that the small 
Intestines show areas of saccular, aneu- 
rysma-like dilatation. One may also find 
constrictions which are secondary to the 
matting together of loops of intestines or to 
pressure from mesenteric glands. 


PROGNOSIS 
This is variable. In early cases the 
patients may recover after resection. Death 
is usually due to cachexia or obstruction. 


TREATMENT 


Surgery must be employed to remove 
obstruction. If possible, resection ought 
to be done, otherwise anastomosis around 
the obstruction may give temporary results. 


CASE REPORT 


Female white patient, fifty-six years of age 
who had never been sick before. About one year 
age she began to have attacks of indigestion 
ms ifested chiefly by pains in the epigastrium. 
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They grew in intensity until they became 
cramp-like in character and became localized 
in the right lower quadrant. She had lost 


Fic. 1. Seat of constriction is plainly visible in right 
lower quadrant. It corresponded to seat of carcino- 
matous tumor in jejunum. Orally to this area enor- 
mously dilated loops can be seen, revealing typical 
arch formation caused by prestenotic dilatation. 


30 pounds in the last five months. The pains 
lasted for several hours after eating until 
copious vomiting brought relief. At times she 
noticed the appearance of small protrusions 
on her abdomen accompanied by loud gurgling 
noises. Evacuation of bowels was sluggish 
with occasional need for cathartics. The menses 
had ceased spontaneously fourteen years ago. 
She had never had an operation. 

The physical examination revealed a fairly 
well-nourished white female adult. The heart 
and lungs were negative. The abdomen was 
somewhat distended. In the right lower quad- 
rant one could elicit to and fro contractions of 
the bowels extending from this region to the 
right costal margin. These contractions lasted 
about one-half to one minute and were accom- 
panied by loud gurgling and lapping noises. 
Rectally a mass was felt about the size of a 
cherry; it was freely movable. Blood counts 
were grossly negative. Urine showed urobilin 
and indican. The stomach contents numbered 
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70 total and 30 free acidity, stool examination 
did not reveal blood and parasites. Vaginal 
examination was negative. The general condi- 


2. 
dissected tumor. 


tion, although impaired, did not present a 
definite cachexia. 

X-rav Findings. A “scout film”’ x-ray pic- 
ture showed several half-moon shaped loops, 
with Kerkring’s folds: an indication of small 
bowel obstruction. The stomach and duodenum 
filled properly but showed a starting cascade 
configuration. About fifteen minutes later a 
considerable portion of the small bowel was 
filled and the patient complained of severe 
pain. Fluoroscopic visualization showed an 
interruption in the flow of barium exactly 
at the place where the patient experienced 
her pains. Undoubtedly this was the stenotic 
portion in the small bowels impeding the flow 
of barium (Fig. 1.) Proximal to this region, the 
prestenotic loop was enlarged to the size of a 
man’s arm. It was dilated and had a fine ser- 
rated outline corresponding to the Kerkring’s 
folds. The visualization of antiperistalsis under 
the screen heretofore had been denied re- 
peatedly. In this case, it was distinctly visible 
as a violent to and fro peristalsis in the dilated 
loop showing a very plastic arch-formation. 
The outlines of the seat of the constriction 
itself were smooth and in about one-half hour 
the remaining portion of the small bowel 
started to fill. The seat of the stenotic portion 
remained annular in shape and_ sharply 
circumscribed. 


Diagnosis. The possibility of constricting 
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adhesions could be ruled out because this part 
of the small bowel could be moved about. The 
question as to whether one was dealing with a 
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Fic. 3. Obstruction at outlet of stomach. Outlines of 
antrum and pylorus are smooth; therefore metastatic 
carcinoma could be excluded at this portion. Ob- 
struction was caused by pressure of adjacent enlarged 
metastatic lymph glands as proved by subsequent 
exploration. 


tumor or a tuberculous process was settled 
because only a single stenosis was found and 
tuberculosis generally produces multiple con- 
strictions. The diagnosis of small bowel ob- 
struction with possibility of malignancy was 
made and exploration advised. 


Operation. The laparotomy confirmed the 
roentgen findings. There was a mass in tlie 
jejunum constricting the lumen to about the 
diameter of a pencil. Metastases were found in 
the adjacent lymph nodes. Resection 7d a 
lateral enteroanastomosis was done. Uncvent- 
ful recovery followed. 

Pathological Findings. Grossly an annular 
carcinomatous constriction of the bowel was 
found. Microscopically the tumor mass con 
sisted of atypical glands which had replac 
the mucosa and infiltrated deeply into mus« 
layers. The epithelial cells around the glancs 
were in active mitosis. There was also 
inflammatory reaction within the stroma. This 
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ction consisted principally of polymor- 
nuclear neutrophiles with a few mono- 
lear cells. Some of the glandular lumina 
‘e filled with this inflammatory exudate 


Progress. One year later the patient pre- 
ented herself with about the same symptoms, 

s time however, the vomiting was much more 
pronounced, X-ray examination revealed py- 
loric obstruction but the outlines of the stom- 
ach and duodenum were smooth (Fig. 3). The 
possibility of metastases to the mesenteric 
glands causing the pyloric blockage was con- 
sidered and verified by a second laparotomy. 
A gastroenterostomy was done. Large nodular 
masses were present in the liver, and the 
lymph glands also showed involvement. She 
began to feel better but two months after this 
operation the patient started to fail again and 
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showed later symptoms of a severe icterus. 
The liver enlarged enormously and intense 
itching made her suffer a great deal. She died 
of cachexia about three months after the 
second operation. 


CONCLUSION 


1. A case of primary carcinoma of the 
jejunum is reported. 

2. The possibility of such a lesion must 
be considered when a patient complains 
of chronic obstructive symptoms. 

3. By x-ray examination one can localize 
the obstruction and make a presumptive 
diagnosis of such a lesion. 

4. In this case x-ray definitely demon- 
strated the prevailing pathology. 
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ANOMALIES OF THE INTESTINE 


A NEW OPERATIVE APPROACH 


W. Warren SAGER, M.D. AND OTHMAR SOLNITZKY, PH.D., M.D. 


WASHINGTON, D. C, 


ALDER! in 1773 was the first to 
make a report of a case of intestinal 
malformation according to Webb 

and Wagensteen. Theremin? in 1877 re- 
ported having seen 2 cases in eleven years 
among 111,451 children admitted to a 
foundling hospital in Vienna and 9g cases 
among 150,000 children admitted to an 
institution in St. Petersburg. Braun® stated 
that among 1,980,302 living newborn 
infants in Germany there were 118 cases of 
congenital intestinal malformation. Spriggs‘ 
in 1912 wrote an excellent treatise on this 
subject. In 392 cases collected by Davis and 
Poynter® the following distribution for 
atresia was noted: duodenum above papilla 
59, duodenum below papilla 75, jejunum 
60, ileum and cecum 101, colon 39, multiple 
areas 67. In the multiple areas found in 
slightly more than 50 per cent, from two to 
nine occlusions occurred. Cole® reported in 
45,000 admissions at the St. Louis Chil- 
dren’s Hospital during the fifteen years 
preceding November, 1931, 81 cases of 
congenital malformation of the intestine 
and bile ducts. 

The symptoms of atresia and stenosis are 
all obstructive and occur in most cases 
soon after birth. 

The symptoms of complete obstruction 
present at birth as a result of the presence 
of abnormal peritoneal bands, a diaphragm 
in the intestine or the lack of an intestinal 
lumen, are vomiting, abdominal distention, 
the absence of a normal stool and infre- 
quently visible peristalsis. Rapid dehydra- 
tion follows m all cases of obstruction. 
Vomiting usually occurs earlier in obstruc- 
tion high in the intestinal tract than it 
does at lower levels though in a compara- 
tively recent study by Webb and Wagen- 


steen’ of intestinal atresia there was little 
correlation if the rectum and anal cana! 
were excluded. The infant usually appears 
normal at birth and takes its first feeding 
well. Occasionally, according to Cole, the 
first vomitus may consist of amniotic 
fluid which if present is proof of obstruc- 
tion. Absence of this symptom, however, is 
not proof that there is no obstruction. The 
vomitus will contain bile if the obstruction 
is below the opening of the common bile 
duct, if above it usually will not. Cameron 
calls attention to the presence of bile in 
the intestine above a supposed complete 
obstruction when the bile duct apparently 
opens below the obstruction and gives as 
his opinion that explanations such as the 
swallowing of amniotic fluid containing 
bile and the development of the obstruction 
after the bile has reached points above the 
site of development of the obstruction are 
unlikely and mentions the fact that a small 
accessary duct may be overlooked. 
Hematemesis occurs according to Cowell? 
in about 65 per cent of cases, though it is 
not found in the series of Webb and Wagen- 
steen to which we have previously referred. 
The vomiting has usually been described 
as forceful or projectile though according 
to Cameron it lacks the explosive character 
present in hypertrophic pyloric stenosis. 
Carter” states that this vomiting will 
usually cause worry about the third or 
fourth day and deformity may be sus- 
pected as a diagnosis. The stools may 
be absent or present at first. In one re- 
ported case by Webb and Wagensteen 
there was a history of normal stools in 
number, amount and color during the first 
day, diminishing to practically no stoo 
on the sixth day. Careful examination 0! 
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e stool for the presence of bile is indicated 
an absence of bile is proof of obstruction 
low the ampulla of Vater. Cole points out 
tat as the liver begins to excrete bile about 
e fourth month, it can readily be under- 
stood that the meconium could be bile 
ained for at least a day or two provided 
ie obstruction occurred later in fetal 
life than the onset of biliary secretion. He 
also calls attention to the examination of 
the stool, if present, for bacteria as the 
stool from a congenitally obstructed bowel 
is sterile. According to Davis and Poynter, 
constipation is usually complete when the 
obstruction is below the ampulla of Vater. 
An obstruction above the ampulla is 


usually associated with scanty green mo- - 


tions according to Cameron with no change 
to yellow milk stools. 

Abdominal distention is variable de- 
pending upon the location of the obstruc- 
tion and may not be of great help in making 
a diagnosis. The presence of visible peris- 
talsis is positive proof of obstruction, but 
may not be present. Examination with a 
stethoscope however will frequently dis- 
close the increased peristalsis indicative of 
obstruction. Cole directs examination at 
short intervals after feeding. In a few cases 
icterus has been observed at birth and has 
been attributed to hypertension in the 
biliary tract. It is the impression of Davis 
and Poynter that jaundice is no more 
frequent in these cases than in normal 
newborn infants. 

Obstruction as a result of congenital 
bands may not be present shortly after 
birth. In 1931 Burt and Tyson! reported 
4 cases which were diagnosed as pyloric 
stenosis before operation. Harris,!? in 
1913, stated that transduodenal embryonic 
bands causing constriction of the duo- 
denum at the second portion give rise 
to distinct symptoms over a long period, 
characterized by distress several hours 
after eating, occasionally nausea and al- 
ways hyperchlorhydria. Intermissions in 
symptoms were present in the early history 
{ his cases. The symptoms, however, 
secame practically continuous after the 
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cases were established. Ulcer was strongly 
suggested. Obstruction as the result of a 
perforate diaphragm in the intestine may 
appear early or late in life. Spriggs quotes 
a case of Buckanan’s of a child eighteen 
months of age who had a septum at the 
level of the biliary papilla with an aperture 
found at postmortem of 2.5 mm. The child 
had only recently developed symptoms, 
had a convulsion and vomited infrequently. 
Cannon and Halpert’* reported a case of a 
girl eight years of age with a perforate 
diaphragm who was given so many enemas 
that the cardiac end of her stomach 
was ruptured. Nagel'* reported one case 
of a man living to the age of seventy- 
four. It is noted that the symptoms of 
acute obstruction came on when food 
more solid than usual or which left on 
digestion a greater amount of refuse was 
taken. 

The diagnosis of obstruction, either 
complete or incomplete, is aided greatly 
by the use of the x-ray. A digital examina- 
tion and a colon enema will diagnose or rule 
out obstruction in the colon. A _ flat 
plate of the abdomen is a great aid in 
localizing an obstruction in the small 
bowel. As pointed out by Carter it is 
probably inadvisable to give barium by 
mouth in suspected cases though it has 
been done by others with great help in 
diagnosis. If some substance less likely to 
form hard compact masses could be given 
it would be very useful. If the finger meets 
an obstruction in doing a rectal examina- 
tion it is well to try a method of examina- 
tion of the child described by Wagensteen; 
the taking of a flat plate of the child’s 
abdomen with the child suspended by 
the feet. The gas bubbles present in the 
colon will be found in the colonic end of the 
obstruction. 

The treatment is varied depending upon 
the type of lesion. Numerous cases of 
obstruction as a result of abnormal peri- 
toneal bands and adhesions have been 
operated upon successfully. Carter, sum- 
marizing the literature, recently reported as 
a total 11 cases of atresia due to intestinal 
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maldevelopment with recovery following 
surgical intervention. 
Preoperative preparation in the cases 


Fic. 1. 
Fic. 1 
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cessfully by posterior gastroenterostomy. 


Carter recommends duodenojejunostom: 
or a duodenoplasty in such cases and as th: 


Fic. 2. 


. Flat plate of abdomen following colon enema before operation showing small size of sigmoid and colon. 


Fic. 2. Flat plate of abdomen made day following operation showing distended stomach and jejunum. 


of complete obstruction is directed toward 
combatting the dehydration present and 
correcting changes in the blood chemistry 
associated with obstruction as pointed out 
by Neff and Hayden. The use of sub- 
cutaneously given normal saline, glucose, 
and the use of Hartman’s solution are 
recommended, especially the latter. Pre- 
operative preparation need not be hurriedly 
carried out as there is little tendency to 
gangrene at the site of the obstruction. 
Ev ery precaution should be taken to 
prevent the child being chilled. Theanes- 
thetic of choice is the local infiltration of 
the abdominal wall with novocaine. 

In cases of partial obstruction as the 
result of constricting bands of peritoneum 
or adhesions, freeing them is sufficient. 
In the atresias graver measures are neces- 
sary. Duodenal obstruction as a result of 
intestinal atresia has been treated suc- 


operation of choice and in small intestinal 
occlusion ileocolostomy. This can only be 
performed when sufficient bowel is left 
above the anastomosis for nutritional 
needs. Lateral anastomosis may be per- 
formed if ileocolostomy is not feasible. 
The performance of ileocolostomy obviates 
the danger from an unrecognized obstruc- 
tion lower down in the small bowel. In 
the colon resection or anastomosis may be 
performed. Colostomy is, if absolutely 
necessary, performed in the sigmoid. Enter- 
ostomy should not be performed as a 
preliminary operation as no case of re- 
covery is recorded where preliminary 
enterostomy was performed. 

The technical difficulties are great. The 
bowel above the obstruction is hyper- 
trophied, distended and edematous. Below 
the obstruction it Is exceedingly small, 
very thin walled and friable. Also multiple 
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areas of obstruction may be present. The 


difference in size is great and leads Wagen- 
stecn to advise the injection of air into the 
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prepared for operation. A preoperative diagno- 


sis of atresia in the lower ileum was made by 
the attending pediatrician, Dr. P. A. McLendon. 


Fic. 4. 


Fic. 3. Flat plate of abdomen made several days after operation showing dilated stomach and jejunum. Small 
bowel below obstruction contains also a great deal of gas. 
Fic. 4. Flat plate of abdomen several days before death showing gas distributed throughout small bowel, stomach 
smaller and jejunum above obstruction not visible. 


loop imprisoned in the intestinal clamp 
before starting the anastomosis. He also 
advises against the use of catgut and the 
employment of a single layer of sutures of 
the Connell type as the catgut makes too 
large perforations and the single layer of 
sutures is sufficient if reinforced with a 
few interrupted sutures and is more likely 
to leave a sufficient lumen in the bowel. 

In November 1930, one of us (Sager) oper- 
ated upon a premature infant for intestinal 
atresia caused by an imperforate diaphragm 
located in the upper third of the jejunum. The 
obstruction was of course complete. The child 
was one month premature, had been born 
eight days previous, had been well treated, 
kent in good condition and had been carefully 


A history of the passage of a little meconium, 
persistent vomiting and the presence of visible 
peristalsis was obtained. There was definite 
x-ray evidence of obstruction. Under novo- 
caine anesthesia the following operative pro- 
cedure was carried out. Through a small right 
rectus incision the obstruction was quickly 
found, located in the upper third of the jeju- 
num. The bowel proximal to this obstruction 
was four or five times the size of the bowel 
below it which was only about one-third the 
normal size. The bowel wall above the obstruc- 
tion seemed thicker than that below the 
obstruction. Anastomoses of any kind seemed 
technically extremely difficult and unlikely 
to yield satisfactory results. A purse string 
was placed in the bowel below the obstruction 
and a perforation made into the lumen of the 
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bowel with a sharp probe. The probe was then 
passed through the diaphragm and a successful 
attempt to cut it with the sharp edge carried 


5. Operation was carried out as described and 
drawn. 


out. This relieved the obstruction and the 
purse string was tied, closing the perforation 
made in the bowel. The abdominal wound was 
sutured. The operation was ‘performed on 
November 12. 

Following the operation the~- child took 
nourishment adequately. On November 13 
the child had three stools and from this time 
had adequare bowel movements. Six days 
after operation the child’s wound opened 
necessitating another complete closure. There 
was no evidence of peritonitis. The patient 
died on the eighth day after operation. Autopsy 
revealed evidence of an old peritonitis and 
leakage at the point where the perforation had 
been made in the bowel of more than several 
days’ duration. In addition there was evidence 
of recent general peritonitis, probably origi- 
nating at the time of the disruption of the 
wound. 


The rational of the foregoing operative 
procedure is based upon the known fact 
that numerous individuals have lived 
variable lengths of time with a perforate 
diaphragm. It seems reasonable to assume 
that with the diagnosis made, provided 
the child lived it would have been possible 
to perform a secondary operation at a 
later date as the bowel below the obstruc- 
tion would undoubtedly imcrease in size 
and be more easily{handled. I believe that 
this operation could be carried out with 
less danger if the opening were made above 
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the obstruction as the suture would 
more likely to remain satisfactorily in 
place. The probe may also be passed 
distally for a distance as was done in this 
case to determine the presence or absence 
of other strictures. 


EMBRYOLOGY 


As the known embryology of the intes- 
tinal tract is so infrequently presented the 
following review is presented by one of us 
(Solnitzky). 

The digestive tract is derived from the 
entodermic vesicle of the developing fertil- 
ized ovum by a process of constriction, 
whereby it is subdivided into two parts: 
an intra-embryonic part, which constitutes 
the future digestive tract and its appen- 
dages; and an extra-embryonic part, the 
yolk sac, which is connected to the intra- 
embryonic portion by an_ intervening 
constriction, the vitelline duct. As the 
embryo grows in length, the digestive 
canal assumes the form of a tube and soon 
its component parts become apparent as 
the result of unequal growth and differ- 
entiation. During the early part of the 
second month, the digestive tube presents 
three easily discernible subdivisions: the 
foregut, midgut and hindgut. The foregut 
extends from the pharynx to the site of the 
future duodenal papilla and gives rise to 
the pharynx, esophagus, stomach, and 
the oral portion of the duodenum includ- 
ing the pancreas and the liver. The abdom- 
inal portion of the foregut is supplied by 
the celiac axis. The midgut extends from 
the duodenal papilla to the cecum and 
gives rise to the caudal part of the duo- 
denum, the jejunum and the ileum; it is 
supplied by the superior mesenteric artery. 
The hindgut gives rise to the colon and 
rectum and is supplied by the inferior 
mesenteric artery. 

During the latter part of the first month, 
the stomach, due to unequal growth, 
begins to assume its oblique direction and 
curved form. As its caudal part deviates 
dorsad and to the right, the proximal part 
of the duodenum is pulled ventrad and *o 
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the ight. This s-shaped curve in the fore- 
gut ‘Ss called the gastroduodenal loop. At 
the same time, the mesentery of this 
portion of the duodenum becomes short- 
encc and thickened and into it there also 
grows the dorsal anlage of the pancreas. 
As the pancreas continues to develop, the 
osition of the duodenum not only becomes 
more fixed, but the duodenal curvature 
also becomes more and more accentuated. 
The oral portion of the duodenum thus 
constitutes at a very early stage in develop- 
ment a fixed point, a little to the right of 
the midline, from which the midgut is 
suspended. 

The midgut, due to rapid growth in 
length, early forms a loop: the primary 
intestinal loop, the convexity of which is 
directed forward toward the umbilicus. 
The center of the convex portion of this 
loop marks the site of the former attach- 
ment of the vitelline duct. The primary 
intestinal loop lies vertically in the sagittal 
plane and is made up of two limbs. Joiming 
the two limbs is the mesentery of the 
midgut. Between the two leaves of this 


mesentery lies the superior mesenteric 


artery, which extends from the dorsal 
aorta to the tip of the convex portion of 
the loop; as the artery courses from its 
origin to its termination it gives off 
branches to both limbs of the loop. During 
the fifth week there appears a slight dilata- 
tion in the caudal limb, not far from the 
apex of the loop, which constitutes the 
anlage of the cecum. Due to the rapid 
growth of the midgut loop and of the liver, 
the available space of the abdominal 
cavity Is greatly reduced with the result 
that the intestinal loop early becomes 
herniated into the celomic cavity of the 
umbilical cord. This herniation constitutes 
a temporary and physiological hernia. 

Due to the traction exerted on the cranial 
limb of the intestinal loop by the left 
umbilical vein as the latter is carried down- 
ward by the growing right lobe of the liver, 
the entire loop undergoes a counter-clock- 
Wise rotation of 180 degrees. As the result 
of ‘his rotation, the cranial limb.of the 
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loop is now located to the right and the 
caudal limb to the left. This rotation 
constitutes the first stage of intestinal 
rotation. Failure of this rotation is very 
rare, occurring only in connection with 
extroversion of the cloaca. 

While the loop is still within the 
umbilical cord, its cranial limb grows much 
more rapidly in length than its caudal 
limb, so that the former and its mesentery 
become disproportionately elongated, while 
the superior mesenteric artery gradually 
assumes a relatively closer relation to the 
caudal limb. At the same time, the portion 
of the caudal limb distal to the cecum 
increases in thickness so that it constitutes 
a considerable swelling ‘along this limb of 
the intestinal loop. 

At the beginning of the tenth week the 
temporary umbilical hernia becomes re- 
duced. During and after this reduction, the 
intestinal loop undergoes a second rotation, 
which is directed from right to left. As 
the result of this rotation, the strongly 
convoluted cranial or pre-arterial limb of 
the intestinal loop comes to lie caudal to the 
non-convoluted caudal or _post-arterial 
limb. Reduction of the herniated intestinal 
loop does not take place en masse for the 
reason that although the hernial sac itself 
is fairly spacious, the hernial orifice, on 
the other hand, is small. Great resistance is 
also offered by the cecum. During the 
reduction the pre-arterial limb reenters the 
abdominal cavity first with its proximal 
and foremost and is followed by the post- 
arterial limb. As the pre-arterial limb enters 
the abdominal cavity it passes behind the 
superior mesenteric artery from right to 
left. As the coils of the small intestine 
are gathered within the abdomen, those 
first reduced are pushed into the available 
space behind the superior mesenteric artery 
by those followmg on. As the reduced 
coils pass from right to left they push before 
them the hindgut and its mesentery, which 
occupy the midline. The hindgut is dis- 
placed not only to the left but also upward 
and dorsad, so that the primary colic 
flexure becomes the definitive left colic 
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flexure. As the last coils of the ileum enter 
the abdomen they carry along with them 
the superior mesenteric artery. The latter is 
followed by the cecum. The reduced cecum 
at first lies free in the umbilical region 
anterior to the coils of the small intestine 
and to the superior mesenteric artery. 
As the colic portion of the post-arterial 
limb straightens out, it carries the cecum 
upwards and to the right until it attains 
a position below the liver. The colon itself 
lies in front of and across the pedicle of 
the intestinal coils at the origin of the 
superior mesenteric artery. With further 
growth in length of the colon, the cecum is 
caused to proceed downwards along the 
right side of the abdominal wall until it 
reaches its definitive position in the right 
iliac fossa. 

Derangements of the second stage of 
rotation of the intestines may be classified 
as non-rotation, reversed rotation, and 
malrotation. 

Should the midgut loop fail to undergo 
the second stage of rotation, the reduced 
portions of the intestinal loop occupy 
the following positions: The small intes- 
tines lie chiefly to the right of the midline. 
The cecum may lie either in the pelvis in 
the midline or in the left iliac fossa, the 
ileum entering it on the right instead of on 
the left. The ascending colon passing 
directly from the cecum, slightly to the 
left of the midline, to the greater curvature 
of the stomach, whence it is continued as 
the transverse colon in the form of a narrow 
u-shaped loop to the normally-placed left 
or splenic colic flexure. The descending 
and pelvic colons are normal in position. 

If the rotation of the midgut loop should 
proceed in a reversed, that is, clockwise 
direction, the transverse colon passes 
behind the superior mesenteric artery 
while the duodenum crosses it anteriorly. 
The intestines, apart from this anomalous 
position with regard to mesenteric artery, 
are located in their normal positions with 
their anterior and posterior surfaces 
reversed. Cases of reversed rotation are 
very rare. 
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Malrotation of the midgut loop mé:ni- 
fests itself in various irregular defects of 
rotation. Thus the pre-arterial limb of 
the midgut loop may remain wholly in 
the right half of the abdomen, or only a 
few of its coils may proceed across the 
midline to the left; in such a condition, the 
cecum and colon are prevented from 
occupying their normal position on the 
right side. In other cases, both the small 
intestines as well as the cecum may 
pass into the abdomen in front of the supe- 
rior mesenteric artery. The cecum is 
prevented from descending and remains 
permanently in the subpyloric region, the 
mesentery cannot become attached to 
the posterior abdominal wall so that the 
small intestines remain suspended. 

If none of these derangements in rotation 
occurs, the reduced loops of intestines 
attain their ultimate position and fixation 
by growth in length and fusion of their 
mesenteries with the posterior parietal 
peritoneum. The cecum reaches the right 
iliac fossa by the fifth month. At about the 
twelfth week the mesentery becomes ad- 
herent to the posterior parietal peritoneum 
in a line parallel with the superior mesen- 
teric artery which is directed toward the 
right iliac fossa by the migration of the 
cecum to that location. The mesentery of 
the transverse colon persists as the meso- 
colon. The mesentery of the hindgut be- 
comes completely obliterated except at the 
sigmoid flexure where a free mesentery 
persists. 

The appendix vermiformis is derived 
from the tip of the original anlage of the 
cecum. In the course of development the 
proximal portion of the cecal anlage 
undergoes rapid growth while its distal 
portion suffers developmental arrest to 
form the appendix. Originally, the length 
of the appendix is considerable, so much so 
that it soon becomes convoluted. ‘Ihe 
convolutions, however, disappear later. 

The terminal portion of the hindgut ends 
blindly in a dilatation called the cloaca. 
The cloaca, early in fetal life, becores 
subdivided by a transverse partition, «he 
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syectal septum, into a dorsal and a 
ver.-ral portion. The ventral portion is the 
urc_enital smus which becomes connected 
wit. the development of the urogenital 
sys'em. The dorsal division of the cloaca 
becomes the rectum that ends blindly at 
firs’. The division of the cloaca also divides 
the cloacal membrane (a membrane which 
sepirates the cloaca from the surface) 
into two parts: the urogenital membrane 
which is in relation with the urogenital 
sinus, and the anal membrane which is in 
relation with the rectum. The anal mem- 
brane forms the floor of a shallow depres- 
sion, the proctodeum or anal sinus. At 
about the 8 mm. stage the anal membrane 
ruptures to form the anus, thus establishing 
communication between the rectum and 
the exterior. 

Histogenetically, the intestinal tract is 
derived from two germ layers: the ento- 
derm and the mesoderm. The entoderm 
gives rise to the epithelial Iming as well as 
to the parenchyma of the glandular ap- 
pendages of the intestinal tract. From the 
mesoderm are derived the connective 
tissue, the musculature, and the peritoneal 
covering. 

The epithelial lining, at first cuboidal 
and later cylindrical in character, soon 
undergoes very rapid proliferation that is 
most intense at the beginning and termina- 
tion of the intestinal tube. Normally, the 
intense epithelial proliferation leads to 
complete or almost complete occlusion of 
the lumen of the small intestine and 
rectum. Later vacuoles appear among the 
epithelial cells, which, by coalescing, re- 
establish the Iumen. Persistence of the 
normally constricted condition produces 
congenital atresia, which may be single or 
multiple in distribution. Persistence of 
epithelial membranes separating the vacu- 
oles in the epithelial lining may lead to the 
formation of various occluding membranes 
or to more or less complete diaphragms. 
Villi appear at about the eighth week as 
independent rounded elevations of the 
epithelium, which gradually increase in 
size by growth of the epithelium and sub- 
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jacent mesenchyme. The villi appear 
first in the duodenum, then in the jejunum, 
later in the ileum, and finally in the large 
intestine. By the fourth month, villi are 
found throughout the entire intestinal 
tract. Toward the end of fetal life, the 
connective tissue of the villi in the large 
intestine begins to increase so that the 
intervals between the villi gradually be- 
comes narrowed to form the crypts of 
Lieberkuhn. In this way the villi of the 
large intestine disappear during the ninth 
month of fetal life. In the small intestine, 
on the other hand, the connective tissue 
increases only at the base of the villi to 
form the crypts of Lieberkuhn of this 
segment of the gut, while the distal por- 
tions of the original villi remain as the 
definitive villi. The duodenal or Brunner’s 
glands appear toward the end of the third 
month. 

The circular folds or valvulae con- 
niventes begin to appear during the eighth 
month of fetal life. They are due to the 
fact that the mucous membrane grows in 
length faster than the more peripheral 
portions of the wall of the gut. At birth, 
the valvulae conniventes are still low and 
confined to the cranial portions of the 
small intestine. 

The inner circular muscle layer appears 
first during the sixth week while the outer 
longitudinal does not become discernible 
until the eighth week. Throughout the 
colon, the outer longitudinal layer appears 
in the form of three longitudinal bands: 
the teniae coli. As the teniae do not keep 
pace with the growth in length of the large 
intestine, the wall of the gut between the 
teniae is pouched out to form the haustra 
coli. The latter are first seen in the trans- 
verse colon at about the end of the fifth 
month. 

Lymphoid tissue makes its first appear- 
ance during the fifth month. 


CONCLUSIONS 


Derangements in the normal develop- 
ment of the intestinal tract lead to various 
anomalies. Imperfect vacuolization of the 


) 
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originally occluding epithelial lining of the 
intestine leads to the formation of septae 
of various degrees or to diaphragms, which 
may be perforate or imperforate. Arrest in 
development or failure of the arterial blood 
supply of any segment of the intestine will 
result in local atrophy with consequent 
stenosis or atresia. Abnormal twisting of 


the intestinal loops will also prod 
local atrophy by cutting off the bl 
supply. Failure of rupture of the proctod. 
membrane will result in imperforate an 

The case presented in this study is 
interest because of the rarity of its occ 
rence and because of the results obtain 
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by an exceedingly simple surgical procedure. 
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ACUTE GALLBLADDER DISEASE 


Cart R. STEINKE, M.D., F.A.C.S. 


AKRON, OHIO 


‘» Y acute gall-bladder disease is meant 
4 acute inflammation (acute chole- 
cystitis) and not simple gallstone 
colic. The controversy between early and 
delayed operation in acute cholecystitis 
calls for a more extensive study of cases, 
their symptom complex, probable outcome, 
and final result. There is no dispute as 
to the difference in the morbidity and 
mortality of the chronic or quiescent case 
as compared with severe acute chole- 
cystitis, especially with delayed operation 
of the latter. 

Two hundred cases of acute chole- 
cystitis with and without stones have 
been studied and the findings compiled 
that more definite information may be 
circulated and thereby help to improve 
our results. 

A total of 762 gall-bladder cases were 
studied with 161 (21 per cent) diagnosed 
and treated medically (3 known to have 
been operated on later), 401 (53 per cent) 
operated on and diagnosed chronic, and 200 
(26 per cent) found to be acute at operation 
and by pathological study. 

The most frequent causes of acute 
cholecystitis are: 

1. Acute exacerbation of a 
condition (most frequent). 

. Stone blocking the cystic duct. 

. Adhesions around the gall bladder 
and ducts. 

4. Interference with the circulation to 
the gall bladder from (a) an edematous 
swelling, (b) large stone in the cystic 
duct, (c) thrombosis of the cystic artery. 

;. Infection in and around the gall 
bladder. 

5. The depression, causing procrastina- 
tion of operation in known chronic cases. 

\cute gall bladder cases were 68 in 
1027, 1928, and 1929, and 132 in 1930, 


chronic 


1931, and 1932, an increase of 100 per cent 
in the second three year period. Chronic 
cases were 214 in the first period and 187 
in the second, an increase of 14.5 per cent. 
This shows the effect of the depression 
by the marked increase in the number of 
cases. 

The symptoms usually begin with pain 
in the upper abdomen which generally 
localizes to the right upper quadrant and 
is frequently referred to the right scapular 
area or back. The pain persists in spite of 
various methods of treatment except large 
doses of morphine. Tenderness in the 
right upper quadrant follows the pain and 
is often associated with rigidity in this 
area. At times a mass is palpable. Nausea 
and vomiting are common, accompanied 
by gas eructation. Jaundice may or may 
not be present. The temperature may be 
elevated and the leucocytes increased. 

History of chills and fever was given 
in 14 (7 per cent) of the acute cases, 
previous attacks of gallstone colic in 110 
(55 per cent), and jaundice in 39 (19.5 
per cent). 

The temperature on admission ranged 
from 97°F. to 104.6°F. with the average 


TABLE I 
TEMPERATURE 


Temperature Cases Per Cent 


To 990 
100+ 
102+ 


Total 


running rather low (99.5°F.), as shown in 


Table 1. 


135 


5 
| 
f 
67 33.5 
61 30.5 
29 14.5 
25 12.5 
18 9.0 
m7 200 100.0 
|| 
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The leucocyte count ranged from 5,500 
to 34,300 with the greatest number from 
10,000 to 15,000 and an averag: of 12,700 
(Table 11). 


TABLE II 
LEUCOCYTES 


Leucocytes Cases Per Cent 


To 8,000. 
To 15,000. . 

To 20,000. 

Over 20,000. 


The age ranged from four to seventy- 
nine years, with an average, without the 
four year old patient, of 47.3 years; 
55 per cent were between the ages of thirty 
and fifty (Table 111). The boy of four years 
had the clinical symptoms of an acute 
gall-bladder condition, but because of his 
age acute appendicitis was _ suspected. 
Pathologically the gall bladder was acute 
grossly and microscopically. 

TABLE Il 
AGE 


Age (Years) Per Cent 


4 
20-29 
30-39 
40-49 
50-59 
60-69 


100.0 


The hospital days ranged from five to 
seventy-two with an average of 19.4. 
Sixty per cent were in the hospital under 
twenty days (Table rv). 

There were 54 (27 per cent) males with 6 
(11 per cent) deaths and 146 (73 per cent) 
females with 17 (11.6 per cent) deaths. 

Table 1 gives the cases of empyema 
and gangrene (with and without perfora- 
tion). In this group there were 13 (43.3 
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per cent) males and 17 (56.7 per cert) 
females, while of the total cases there were 
27 per cent males and 73 per cent fema.es 
showing the proportion of these severe 
conditions is more frequent, in proporticn, 
in the male. All 30 of these cases were 
drained. Six (20 per cent) of them had 
previous cholecystostomies. In one gan- 
grenous case the patient died of pulmonary 
embolus. The average number of days 
the attack existed before operation was 
8.5 for the empyemas and 5 for the gan- 
grenous cases. For all the cases it was 
9.5 days with the earliest one day and the 
longest period forty-two days. One perfo- 
rated gall bladder found at autopsy is 
not included in this group. 


TABLE Iv 
HOSPITALIZATION 


Per Cent 


Cases 


Hospital Days 


To 15 28 
16-20 31 
21-25 22 
26-up 19 


Shortest 


reported 20 perforated gall 
1000 cases with 8 deaths 


Alexander! 
bladders in 
(40 per cent). 

Georg,” in 1925, collected 348 cases of 
perforated gall bladder with a mortality of 
42 per cent. 

The complications in those recovering 
were: wound bursting open, 4; wound 
infection, 2; biliary sinus on leaving the 
hospital, 2; and one each of hemor- 
rhage, parotitis, bronchopneumonia, pyeli- 
tis, pleurisy and phlebitis. Other complica- 
tions are given under the deaths. 

The type of operation depends somewhat 
upon the findings and the general condition 
of the patient. The preference of operation 
is cholecystectomy when possible, wit) 
cholecystostomy second choice, and occa 
sionally, where abscess is present ©: 
perforation and peritonitis exist, simp:< 


42 21.0 
27 13.5 
68 34.0 
38 19.0 
25 12.5 
200 100.0 
| 
200 100 
| | 
I 
30 15.0 
55 | 27-5 
54 27.0 
26 13.0 
ay 13.5 
7 3-5 
200 
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drainage of the area. The cases for partial 
cholecystectomy, as advocated by Estes* 
and others are not frequent, but this 
procedure is preferable in a small group of 
cases. 

Cholecystitis without stones was present 
in 66 (33 per cent), in whom chole- 
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after cutting the peritoneum around the 
outline of the gall bladder. 

Ether relaxes the patient best and was 
used in most cases either alone or in 
conjunction with ethylene or nitrous- 
oxide and oxygen. Spinal anesthesia may 
be preferable in selected cases. 


TABLE v 


Stone 


Operation 


Ave. Age | Ave. w.B.c. 
Cholecyst- 


ostomy 


Cholecyst- 
ectomy 


Empyema........ 
Gangrene and perforation 


12(80%) 
| 11(73%) 


| 


9(69%) 
4(27%) 


15,253 6(40%) 


| 23(76.6%) 


17,122 17(56.6%) | 13(43.4%) 


| 

18,993 | 11(73%) 

47.3 


cystectomy was performed in 49 (74 
per cent) and cholecystostomy in 17 
(26 per cent). Cholecystitis with stones 
was found in 134 (67 per cent), in whom 
cholecystectomy was performed in I10 


The advantages of early operation are: 
lower morbidity, lower mortality, generally 
easier operation, fewer complications, fewer 
days in the hospital, and less cost to the 
patient. 


TABLE VI 
COLLECTION OF ACUTE GALL BLADDERS 


Stones 


Sex 


Chole- Chole- 


Mort. Mort. | Total | Mort. 


Author Cases 


M. F. 


ectomy 
No 


cyst- 
ostomy 


cyst- 


| 


19(21)| 70(79)| 
45(28)| 115(72)| 
42(21)| 156(79)| 
Not given 

54(27)| 146(73) 


Zinninger* 

Whipple®...... 130(81) 
133(67) 
160(80) 


134(67) 


not given 

30(19) 
65 (33) 
40(20) 
66(33) 


12(13.5) 7 (7.8) 
91(57) 22 | (13.7) 
34(17) 12 (6) 

(9.7)| 46(28) 27 (13.5) 
(9.4)| 41(20.5)| (19.5)) 23 | (11.5) 


77(86. (6.5) 
69(43.0)| (10.) | 
164(83.0) 
144(72.0) 
159(79.5) 


160(25)| 487(75)| $57(73.4)| 201(26. 5) 613(72.4) 


234(27.6) (10.7) 


Of 200 cholecystostomies there were 38 (19 per cent) deaths. 
Of 449 cholecystectomies there were 41 (9 per cent) deaths. 


(82 per cent) and cholecystostomy 1 in 24 
(18 per cent). That the more serious cases 
had cholecystostomy is not true since 
there were more cholecystectomies in 
the empyema and gangrenous groups. 
Cholecystectomy is frequently easy be- 
cause of the edema stretching the connec- 
tive tissue making separation of the 
gail bladder from the liver less difficult 


Whether or not drainage should be 
used depends upon the individual case 
and the conditions found. In this series 
174 (87 per cent) were drained. It was 
noted that in all those not drained the 
leucocyte count was low. A high leucocyte 
count generally indicates a more severe 
condition of the gall bladder. There is a 
tendency to drain fewer cases than in 


F 
| 
| | 
Cases | | 
Yes 
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former years. Drainage was used in 6 of 
the 7 dying from peritonitis. 

There were 23 (11.5 per cent) deaths 
with the cause as follows: peritonitis, 
7 (one autopsy); myocarditis, 5 (two 
autopsies); nephritis with uremia, 3; and 
one each of lobar pneumonia, cardiac 
embolus, pulmonary embolus, paralytic 
ileus, “‘surgical shock,” acute pancreatitis 
with bronchopneumonia (one autopsy), 
atelectasis, and bile peritonitis with coro- 
nary sclerosis (one autopsy). Of these 20 
were drained. The 3 that were not drained 
died of myocarditis, peritonitis and pulmo- 
nary embolus. 

The age of the youngest patient who 
died was twenty-one years of age and the 
oldest seventy-five years. One died the day 
following the operation and the longest 
period before death after operation was 
fifteen days. 

There was a total of 159 (79.5 per cent) 
cholecystectomies with 15 (9.4 per cent) 
deaths and 41 (20.5 per cent) cholecys- 
tostomies with 8 (19.5 per cent) deaths. 
In the collected cases in the literature the 
mortality was twice as high in chole- 
cystostomy as in cholecystectomy (Table 
V1). 


SUMMARY 


1. Two hundred cases of acute chole- 
cystitis have been reviewed showing a 
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mortality of 11.5 per cent. 

2. A leucocyte count of over 10,090 
generally means an acute condition. If 
above 15,000 one can expect an empyenia, 
and over 18,000 gangrene of the gill 
bladder. 

3. If the “acute indigestion” is not 
relieved within forty-eight hours and the 
temperature rises, or the leucocyte count 
goes up, where there is local tenderness 
over the gall-bladder area with or without 
rigidity, operation should be done. 

4. A chronic or recurring case of chole- 
cystitis, with or without stone, should 
not go so long, as shown by the results of 
delay. 

5. The type of operation, when possible, 
should be cholecystectomy. 
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MODERN TREATMENT OF 
DUODENAL FISTULA 


Davip WARSHAW, M.D., F.A.C.S. 


NEW YORK 


NTIL recently duodenal fistula has 

been a condition chiefly charac- 

terized by its utter hopelessness. 
With modern treatment, however, the 
successful handling of these serious lesions 
has become commonplace. This presenta- 
tion is an attempt to outline the essential 
principles involved. The author has per- 
sonally seen 4 patients recover with 
proper treatment and one die from lack 
of it. 

Clinically, duodenal fistula may be 
divided into two groups: (1) one presenting 
the picture of a slow leak from a pinpoint 
perforation of the gut, with little damage 
to the patient or the wound, easily con- 
trolled and often healing spontaneously; 


(2) the other, because of a rapidly enlarging 
hole in the duodenum, due to profuse 
discharge of duodenal contents containing 
the proteolytic enzymes of the pancreatic 
juice, results ultimately in a large, foul, 
broken-down, sloughing wound with in- 
flamed, bleeding, ulcerated skin. 


The proleolytic enzyme is trypsin, 
and bile is a fat digestant. These two 
tissue destroyers require an alkaline me- 
dium to be effective. Furthermore, there 
is much loss of fluids, chloride and food, 
with consequent dehydration, toxemia 
and inanition. The patient soon becomes 
haggard, toxic and alarmingly emaciated. 
Following, as it does, soon after a major 
Operation or injury, it plays havoc with 
the patient and often results in death. 
The mortality has been high, varying 
from 43 to 85 per cent, according to 
different authors. 

This serious complication occurs after 
(1) perforated duodenal ulcers where the 
suture line gives way either from intra- 


duodenal pressure, infection or faulty 
technique; (2) partial gastrectomy, Ram- 
stedt and other operations involving the 
duodenum where perforation takes place 
for the same reason as in (1); (3) surgery 
of the gall bladder and ducts; (4) right 
nephrectomies traumatizing the duode- 
num; (5) prolonged use of hard rubber 
drains which press upon the gut, and of 
gauze packing which causes edema and 
necrosis; (6) jejunostomies and _ enter- 
ostomies; (7) tuberculous peritonitis; (8) 
injuries to and operations on the pancreas. 

Thus, injury to the duodenum, whether 
deliberate or accidental, is necessary to 
initiate this devastating and hitherto 
baffling syndrome. This is followed by 
digestion of the damaged duodenal wall, 
perforation and escape of duodenal con- 
tents. Immediate closure of perforations 
due to ulcer usually prevents fistula forma- 
tion. However, in the others, a more or 
less severe fistula may form which falls 
into one of the two clinical classifications 
described above. 

Destruction of tissue is directly due to 
the escape, through the perforation, of 
the alkaline duodenal juices. Once let 
loose, the processes of rapid digestion of 
surrounding tissue are initiated and the 
abdominal wound is broken down, with 
the formation of a _ sloughing crater, 
at the bottom of which the gut is seen, 
often large enough to admit a finger. 
In some instances, death quickly ensues 
from peritonitis, while in others the 
crater grows progressively larger. The 
rapid loss of duodenal contents causes 
not only the pathological picture described, 
but also dehydration, toxemia, emaciation 
and inanition. 
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The work of Hayden and Orr, Walters 
and others demonstrated that the toxemia 
results chiefly from a loss of the chlorides 
in the digestive juices and from a con- 
comitant increase of the blood urea. The 
latter is the direct result of tissue destruc- 
tion and inefficient elimination by the 
kidneys. 

Until 1923, no worthwhile method of 
treatment had been devised. Conservative 
treatment: frequent dressings, aspiration, 
protective ointments, and drainage cured 
some of the milder cases. Surgical closure 
was used in the more severe cases. This 
was usually fruitless, although an occa- 
sional life was thus saved if the anatomy 
was not too badly disarranged, and the 
patient’s general condition good. Some- 
times, as Colp, Cameron and others 
reported, other surgical operations were 
performed, but the mortality was always 
high. Colp, in analyzing 61 cases in 1923, 
stated: 


The prognosis is always grave, excepting 
those which follow gall-bladder operations, in 
which the opening is invariably small. These 
cases, as a rule, do well with conservative 
treatment. As far as the other cases are con- 
cerned, the general mortality is about 50 per 
cent, both after conservative and operative 
measures. The figures based on conservative 
treatment can probably not be improved, but 
there is no doubt that the operative mortality 
can be definitely lowered. To accomplish this, 
surgical measures must be employed as soon 
as the fistula has formed; and the proper opera- 
tion must be employed. Simple suture, except 
for retroperitoneal fistula, must absolutely be 
abandoned. Gastroenterostemy with pyloric 
exclusion, with a general mortality of 85 per 
cent, offers very little hope. Jejunostomy at 
present has a general mortality of 45 per cent, 
and from all angles it certainly appears to be 
the operation of choice, especially if it is com- 
bined with the aspiration of the contents of the 
fistula. 


Thus is presented a fair resume of the 
thought regarding the management of 
this hitherto dreadful complication up to 
1923. W. J. Mayo, A. A. Berg, Pannett, 
Lilienthal, McGuire, Lahey, Hendon, Ein- 
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horn, Cameron, Walters and many ot! ers 
subscribed to this opinion. 

Cameron in 1923 published a study of 
28 cases and added one of his own, which 
he successfully treated by using continuous 
suction and protecting the surrouncing 
wound. This was a marked improvement 
over the previous conservative methods 
and increased the percentage of cures, 
His own patient got well; the fistula closed 
on the eleventh day of treatment. While 
this method of treatment is a good one in 
mild cases, where small fistulous tracts 
permit suction, it usually fails in the 
more serious types of fistulas, where suction 
becomes inadequate. Furthermore, water 
suction is clumsy, noisy and inefficient; 
electric suction must often be interrupted 
when the receiver fills. These interruptions 
result in collections of destructive fluids 
in the wound. Often suction is not avail- 
able. Most objectionable of all is the 
loss of fluid caused by suction—perhaps 
1000 c.c. per day, the harmful effects of 
which have already been discussed. 

As previously stated, the duodenal 
contents are alkaline. The protein and fat 
digestants, trypsin and bile, require an 
alkaline medium for the physiologic diges- 
tion of the foods containing these elements. 
If this medium is acidified, these enzymes 
are inactivated and digestion is halted. 
All this has been known for many decades, 
yet no one thought to apply it to the 
highly fatal duodenal fistula cases until 
very recently. 

In 1927 Potter of Missouri cured a case 
of severe duodenal fistula by inactivating 
trypsin with tenth-normal hydrochloric 
acid. He thus made the most valuable 
contribution to the modern therapy of 
this condition. (Cameron mentioned this 
idea only to condemn it in his paper of 
1923.) To insure complete inactivation 
he added beef juice as a buffer upon w hich 
all unneutralized trypsin in crevices and 
dead spaces could work rather than upon 
the more resistant living tissues. Olive 
oil was added for the bile. Dressings had 
to be changed every two hours—tedious 


w Series Vor. XXVII, No. t 


and time-consuming to doctors and nurses, 
pzinful and exhausting to the patient. 
This simple, clean, effective method was 
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continuous irrigation method was devised 
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(saline is now preferred). A plan of 


based on the Carrel-Dakin 


Fic. 1. Appearance of dressing and wound in cross section, showing fistula and method of treatment. a, tube carry- 
ing tenth-normal hydrochloric acid. p, tube carrying peptone solution. 


based on sound physiological principles 
which, when applied clinically, were suc- 
cessful. Soon other patients were cured 
in this manner, and experiences of many 
observers all over the world confirmed 
its value. 

Nevertheless, I found serious objections 
to employment of the method in all its 
details in a patient of mine whose treat- 
ment became urgent. Beef juice required 
twenty-four hours to prepare, whereas it 
was needed at once; dressings had to be 
changed every two hours—harassing and 
exhausting to the patient, time-consuming 
to the medical attendants. 

In my first case, reported in 1930, the 
fistula caused a huge crater which doubled 
in size in twenty-four hours, digesting the 
tissues and surrounding skin, until the 
picture became alarming. The patient was 
in such poor physical condition that early 
death seemed inevitable without immedi- 
ate control of the process. Four other 
proteins more readily available were con- 
sidered: (1) Witte’s peptone; (2) egg-white; 
(3) glue; (4) protein milk powder. Witte’s 
peptone was selected and made into a 
I© per cent solution in distilled water 


to eliminate the frequent wet dressings. 
This was done as follows: a 6 inch square 
of gauze containing about eight thick- 
nesses was prepared with a hole cut in 
its center the same size as the crater in 
the abdominal wall. Around the border 
of this hole was sewed a skirt of gauze 
about 2 inches wide so that, when it was 
spread out flat over the wound, the skin 
for a radius of from 2 to 3 inches from 
the margin was completely covered and 
the central skirt lined the walls of the 
crater. Down through the central opening 
ran a number 18 French catheter, its 
lower end entering the fistulous opening in 
the jejunum for about 2 cm. This catheter 
conveyed the tenth-normal hydrochloric 
acid. The circumference of the central 
opening, where the gauze skirt was sewed 
to the flat gauze, was encircled by a 
number 14 French catheter whose sides 
had been perforated with fine holes 1 cm. 
apart for a distance of 12 cm. (An ordinary 
perforated blind-end Dakin tube may be 
used.) This catheter conveyed the 10 per 
cent peptone solution which saturated 
the gauze and kept the skin, skin edges, 
and sides of the crater bathed in the fluid. 
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temperature was 102.4°F., the pulse 110, a 
respirations 24. The skin and sclerae showex 
faint icterus. The abdomen was slightly ds 


Gauze soaked in tenth-normal hydrochloric 
acid was packed around the central 
catheter leading into the fistula so that 


Fic. 2. Appearance of crater and fistula from above just 
prior to institution of peptone-hydrochloric acid 
treatment. Fistulous opening was about 11/9 finger- 
breadths wide. Umbilicus is just below and to right 
of wound. 


food could not escape through the fistula. 
The respective catheters were connected 
to a source of supply so that a constant 
drip of the protective solutions at the 
rate of 10 c.c. a half-hour was directed to 
the proper point. These solutions consisted 
of peptone solution to cover the skin and 
crater wall and supply a protein to be 
digested by any unneutralized trypsin, 
and the tenth-normal hydrochloric acid 
to enter the jejunum and inactivate the 
digestive ferments before they emerged 
from the fistula. (Fig. 1.) 


REPORT OF CASE 


Mrs. F. J., a white woman, aged fifty-five, 
during the past year had had four attacks of 
right upper quadrant pain, diagnosed as acute 
cholecystitis. Her last attack began on April 
25, 1929, with severe pain, fever, nausea and 
constipation. On physical examination § she 
appeared acutely ill and in great pain. The 


Fic. 3. Appearance of wound one week after institution 
of peptone-hydrochloric treatment. Fistulous opening 
is almost completely closed. 


tended, and there was extreme tenderness and 
moderate rigidity over the right upper quad- 
rant. A definite mass the size of a lemon was 
palpable in this region. A preoperative diag- 
nosis of acute suppurative cholecystitis was 
made. 

At operation a small, partially gangrenous, 
suppurating gall bladder was found, wrapped 
almost completely with suppurating omentum. 
On attempting to dissect the omentum away, 
the operator opened into an abscess cavity 
leading down to the dome of the gall bladder 
which was almost completely destroyed. An 
ounce of thick, green pus and about a hundred 
white stones of various sizes were evacuated. 
After removal of the pus and stones, a rubber 
tube drain was sewed into the gall bladder wi' 
a purse-string suture. Two cigaret drains, or 
to the foramen of Winslow and one to the rig! 
lumbar gutter, were inserted and the woun! 
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closed in layers. Temperature, pulse and 
‘ration became normal, on the fourth day, 
1 drainage ceased. The temperature re- 
ned normal for four days and then rose 
‘ually to 104°F. in the next few days. 
oration of the gall-bladder sinus revealed a 
e in the cystic duct, apparently the cause 
essation of the biliary drainage. The rubber 
» drain was reinserted in the gall-bladder 
ct and drainage re-established. 

‘or three weeks the temperature did not rise 
hicher than go°rF.; then it began to climb 
slightly higher each evening. The patient com- 
plained of pain to the right of the old gall- 
bladder sinus. Careful search finally revealed a 
drop of pus oozing from the side wall of the 
sinus. A probe passed into this secondary sinus 
released a small amount of foul pus. The probe 
led medially toward the umbilicus. Two days 
Jater drainage of pus ceased and the tempera- 
ture rose again. An encapsulated abscess was 
suspected. A 2-inch incision under local 
anesthesia was made vertically downward 
toward the umbilicus from the middle of the 
old incision. This opened into a cavity just 
posterior to the anterior abdominal wall which 
contained a large amount of foul pus and 
necrotic material resembling omentum. As 
the contents of this cavity were being evacu- 
ated, particles of food such as peas, spinach 
and milk curds were recognized among the pus, 
all of which was stained with golden yellow 
bile. A huge fistula admitting a finger was dis- 
covered leading into the jejunum apparently 
close to the duodenum. (Fig. 2.) A profuse flow 
of alkaline, semi-fluid intestinal contents 
mixed with pus rapidly attacked the enlarged 
wound and surrounding skin. In twenty-four 
hours so much digestion of abdominal wall had 
occurred that the crater was double its former 
size and the fistulous opening into the jeyunum 
at the bottom of the crater had increased 
proportionately. The patient began to look 
haggard; she was failing alarmingly. 

\t this point it was determined to try 

tter’s method, using beef juice and hydro- 
‘hlorie acid dressings. As already noted, beef 

e was not immediately available because 

the difficulty of preparing it; 10 per cent 

ition of Witte’s peptone was therefore sub- 
uted. Later, to eliminate the frequent 
nges of dressing and consequent loss to the 
ient of much needed rest, the continuous 
dressing of peptone and hydrochloric acid 
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already described and illustrated was _insti- 
tuted. Dressings were changed only once a day. 

The effect of the treatment was remarkable. 
In twenty-four hours the wound looked less 
irritated and had not grown larger, and the 
sides of the crater began to look clean. On the 
second day, all slough was gone, the foul odor 
of pus was absent and healthy granulations 
were apparent. On the third day intestinal 
drainage was markedly diminished, and the 
fistula, filling with granulations, barely ad- 
mitted a No. 14 catheter. The distention of the 
abdomen previously existing was brought under 
control and this reduction in intra-intestinal 
pressure was a factor in lessening the evacua- 
tion of intestinal contents through the fistula. 
A few days later, the fistulous opening was too 
small to admit a fine cotton applicator. (Fig. 3.) 
No solid or semi-solid material came through. 
On the twelfth day the fistula was closed. All 
drainage had ceased. The peptone and hydro- 
chloric acid dressings were discontinued. The 
wound was clean and healthy. On the four- 
teenth day the edges of the wound were second- 
arily closed with silkworm-gut. Two days later 
the patient was discharged from the hospital 
with the wound completely healed. 


In this connection it Is Interesting to 
read some observations on pure gastric 
juice made by Beaumont in 1825, speci- 
mens of which had been submitted for 
analysis and found to contain surprisingly 
large amounts of hydrochloric acid: 


. . . It possesses the property of coagulating 
albumen, in an eminent degree; is powerfully 
antiseptic, checking the putrefaction of meat; 
and effectually restorative of healthy action, 
when applied to old, foetid sores, and foul, 
ulcerating surfaces. 


One must not lose sight of the fact that 
in this disease there is loss of much 
fluid, chlorides and food, with consequent 
dehydration, toxemia, alkalosis, starvation. 
It is, therefore, necessary to replenish 
these losses with adequate saline and 
dextrose solutions which should be forced 
both by mouth and parenterally to provide 
the necessary fluids, chlorides, nutrition 
and renal stimulation. A high caloric diet 
may be ordered as soon as the patient can 
take it. 
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Finally, it may be stated that this form 
of treatment is effective not only in duo- 
denal and pancreatic fistula but also in 
those anywhere along the small or large 
intestine. The further away from the 
duodenum, the less there is of pancreatic 
juice with consequent tissue digestion. 
Skin irritation is the signal for its immedi- 
ate employment. Cure is to be expected. 
Certain diarrheas, especially in children, 
cause intensive irritation of the perianal 
region, perineum and buttocks. Where 
pancreatic juice (trypsin) is found to be 
responsible, this method of treatment is 
applicable. 

Thus, in the past decade, through 
application of a few well-known physio- 
logical principles, duodenal fistula has 
been removed from the sphere of surgical 
interference, with its high mortality, and 
turned over to more conservative treat- 
ment, with most encouraging results. 
In the light of the experience of many 
observers, the modern treatment of duo- 
denal fistula may be regarded as almost 
specific. 


CONCLUSIONS 


1. The principles of treatment of duo- 


denal and intestinal fistulas advocated 
by Potter and modified by the author 
are physiologically sound and _ clinically 
effective. 

2. The mortality, previously as high as 
85 per cent (Colp), is now negligible. 

3. Witte’s peptone is a convenient, 
readily prepared, and effective substitute 
for the beef-juice-olive-oil mixture recom- 
mended by Potter. 

4. Prolonged application of a com- 
bination of Witte’s peptone 10 per cent in 
saline solution, and tenth-normal hydro- 
chloric acid will cure duodenal and other 
intestinal fistulas in most cases, In my 
opinion. 

5. The especial type of irrigation dress- 
ing here described permits continuous 
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treatment without disturbing the patien‘. 

6. Hydrochloric acid has a marked 
antiseptic and healing effect (original y 
observed by Beaumont). The rapidi:y 
with which the wound is cleansed of 
pus and necrotic tissue by this methcd 
suggests its use in other purulent wounds. 
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PERMANENT EXTIRPATION OF NAILS IN 
CHRONIC ONYCHOMYCOSIS 


K. P. A. TAytor, M.D., F.A.C.S. 


HAVANA, CUBA 


IFFICULTY im securing perma- 
D nent cure of chronic ringworm 

infections of ‘the nails is widely 
recognized. This is particularly true of 
affections of the nails of the feet. Wise,! 
for example, recommends avulsion of the 
nails in all chronic infections, followed 
by treatment of the nail bed for a period 
of three to twelve months. Radiation is 
considered advisable only in acute or 
superficial infections. Whitfield’s ointment 
is kept in constant application to the nail 
or nail bed for as long as a year, with the 
necessity of protecting surrounding skin. 
The problem of keeping such dressings 
secured to the toes without slipping renders 
the constant oimtment treatment im- 
practicable. Shamberg and his associates® 
recommended softening of the nails with 
Fehling’s solution, followed by the appli- 
cation of bichloride of mercury in alcohol 
or mercury fuchsin in acetone-alcohol. 
Kingery and Thienes,* as well as Steven- 
son,‘ have emphasized the importance of 
nail infections, and their resistance to 
prolonged heroic modes of treatment, with 
or without avulsion. 

Hazen and other radiologists and derma- 
tologists have pointed out the serious risk 
of producing burns and skin cancers by 
repeatedly subjecting chronic lesions of 
this nature of x-ray radiation. The futility 
of attempting to destroy by radiation 
fungi and spores beneath thickened nails 
without injuring the adjacent soft tissues 
is self-evident. Yet this method of treat- 
ment, by reason of its apparent simplicity 
anc freedom from immediate discomfort, 
enjoys a dangerous popularity. We have 
examined the crumbling, powdery nails 
of individuals so treated over a period of a 


year, and demonstrated living fungi in 
the nail detritus. It is not unlikely that 
the partially devitalized nail plate con- 
stitutes a satisfactory culture medium 
for pathogenic fungi. 


PERMANENT NAIL REMOVAL 


The development of the operation to 
be described followed the successive appli- 
cation, with failure, of the usual local 
remedies, without or with removal of the 
nail. The cases treated were all of long- 
standing disease, the majority with great 
hypertrophy. All but 2 of the 17 individuals 
had involvement of the nails of the feet. 
A case is recounted to illustrate the diffi- 
culties met with in dealing with this 
infection: 


Case 1. A woman, aged fifty-five, had 
chronic ringworm of the great and little toe 
nails of both feet. It was felt that permanent 
removal offered the best chance of permanent 
cure. The nails were accordingly avulsed, and 
their radices thoroughly curetted with a sharp 
instrument, in the manner usually employed in 
operating for ingrowing nail. The patient did 
not appear for after-treatment for twelve days. 
At this time, fungi were present in the nail 
beds. For fifteen days, most intensive local 
treatment was instituted. This comprised the 
application of strong salicylic-iodine solutions 
and double-strength Whitfield ointment in 
continuous contact. Freezing with the ethyl 
chloride spray was also administered daily. 
With the exception of the electric cautery the 
writer considers this the most effective local 
application.’ After the completion of these 
treatments, the nail beds still yielded fungi 
upon microscopic examination. The matrices 
of the great toe nails were accordingly fulgu- 
rated, the patient refusing to submit the little 
toes to this operation. She did not return for 
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two months. At this time the great toes were 
healed and free of infection, while the nails 
of the little toes had regrown and were infected 
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Fic. 1. Radical operation for permanent ablation of toe 
nail. 

with the fungus. The nails had returned despite 
sharp curettage of their radices, and reinfection 
of the growing nails had taken place despite 
continuous antimycotic treatment. Since the 
nail bed had at all times been kept covered 
following avulsion, re-infection could not be 
attributed to external sources. 


Previous experience with simple avulsion 
of the nails followed by local treatment of 
maximum severity had convinced the 
writer that this combination could not be 
depended upon to effect a cure in toe-nail 
infections. Superficial involvement, or in- 
fection of the nail edges, is not considered 
in this discussion. These benign forms of 
the disease may be satisfactorily dealt 
with by clipping, scraping and the appli- 
cation of fungicidal remedies. All of the 
cases analyzed in this study were of the 
hypertrophic, chronic variety, the majority 
with extension of the disease into the bed 
and root of the nails. In a series of cases 
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in which simple avulsion was done, |))l- 
lowed by local treatment of the nail becls 
to the point of tolerance, the nails were 


Fic. 2. Four months after radical operation. All except 
great toe healed in two months. Gangrenous area 
retarded healing. One month after photograph was 
taken, regrowth of left little toe nail occurred. This 
was avulsed and matrix cauterized with chromic 
acid crystals. Plantar and interdigital epidermophy- 
tosis of many years’ duration cured following nail 
removal. 

regenerated, after months of attentive 

observation, with their original infections 

intact. After removal of the nail, the 
overlying tissues at its base soon coalesce 
to the denuded matrix, sealing the germi- 
nating nail cells from applied medication. 

Excision of the overlying structures after 

extraction of the nail was performed to 

prevent isolation of the growing nail root. 

In dealing with infections of the finger 

nails, this principle has been found most 

useful. Excision or saucerization of the 
skin margins which secure the nail to 
its matrix permits unobstructed topical 
applications tothe newly growing nail plate, 
assuring in the great majority of instances 
its regeneration undiseased. In finger-nail 
infections, it has not been considered neces- 
sary to sacrifice the nail permanently. 

It is possible that this principle of treatment 

may be applicable to toe-nail infection. 

Our present experience, however, points 

to the advisability of permanent ablation 

of the toe nails in chronic disease. 


INDICATIONS FOR RADICAL OPERATION 


The majority of the 17 individua’s 
who have been subjected to permanent 
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removal for ringworm infection sub- 
ted to the operation in order to enter 
United States. These cases were all 


ic. 3. Appearance of finger after avulsion and saucer- 
ization of bed, without cauterization. Antimycotic 
treatment of growing nail plate for six weeks post- 
operatively (salicylic acid in iodine for two weeks, 
Whitfield’s ointment for one month). Recurrence of 
fungus infection in nail edge two months later. One- 
third of growing nail resected. Cure with continued 
antimycotic treatment. 


of long-standing disease. All had undergone 


simple nail avulsion or local treatment 
elsewhere without obtaining cure. Two 
cases were operated upon because of 
relapsing eczematoid ringworm of the feet 
or body of many years’ duration. 

It is perhaps unnecessary to interpose 
that a substantial percentage of cases with 
chronic or recurring ringworm of the skin 
surfaces are reinoculated from unrecog- 
nized disease of the toe nails. The allergic 
skin responses, epidermophytids, usually 
of eczematoid or pompholyctoid character, 
may be due to primary ringworm infection 

a little toe nail, which presents only a 
sishtly wrinkled, thickened or distorted 
appearance. In the presence of a positive 
intradermal trichophytin reaction, nail 
scraping and examination for fungi are 

ow made in all obscure dermatoses. 
pectacular cure of the skin disease follow- 
ing the removal of one or more apparently 
Innocent nails is not to be expected. If 
nail has been the source of infection 
sensitization, however, the sufferer is 
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placed in a position where continued 
treatment of the dermal manifestation 
may confidently be expected to result in 


Fic. 


4. Complete healing two months after radical 
operation, 

complete cure. If, on the other hand, 

permanent eradication of the nail affection 

is not attained, treatment of the skin 

disease is invariably disappointing. 


OPERATIVE TECHNIQUE 


If the circulation of the feet is adequate, 
as determined by palpation of the dorsalis 
pedis and posterior tibial pulses, determina- 
tion of the temperature and color of the toes, 
local anesthesia may be safely employed. 
The nails and toes are thoroughly cleansed 
and the anterior half of the foot swabbed 
with 7 per cent iodine and alcohol. A 
rubber band, which has been immersed 
for an hour in alcohol, is placed snugly 
about the base of each toe as it is operated 
upon. As a precaution against too long 
suppression of the blood supply, not more 
than two toes are simultaneously con- 
stricted and injected. One per cent procaine 
solution is injected into the phalangeal 
nerves of each toe through a single punc- 
ture in the midline of the plantar surface 
of the first phalanx. The block anesthesia 
thus induced is usually adequate. Supple- 
mentary injection is sometimes required 
in the tissues at the base or tip of the nail. 
Infiltration in these regions is affected with 
difficulty. 
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An incision 4 inch long is made verti- 
cally backward from each lateral nail 
margin, through the tissues overlying the 


Fic. 5. Healing completed three months after radical 
nail removal. 


nail base. A small sharp bone curette or 
chisel separates the nail from its bed and 
containing skin fold and removes it. With 
scissors, all overhanging skin edges are 
excised, producing a saucerized wound 
with the white line of the radix exposed. 
The radix is sharply curetted, care being 
taken not to expose the bone. An electric 
cautery thoroughly sears the tissues at the 
nail’s root, special care being directed to 
the corner and proximal third of the sides 
of the nail beds, since our experience has 
indicated that these regions harbor the 
most formidable nail-regenerating foci. 
Unless the matrix itself is clearly diseased 
it requires only light cauterization. The 
cut skin edges are cauterized enough to 
control bleeding. The rubber band is 
immediately removed and the toe kneeded 
and flexed to restore circulation. Tincture 
of iodine is applied to the wound, followed 
by boric ointment and a stout dressing. 
With the completion of the operation, 
the fungus infection is believed to be 
completely eliminated. Reinfection of the 
healing nail beds can of course occur if 
proper coverage is not assured during 
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convalescence. 
In the comparatively rare instances cf 
fungus infection of one side of the nail, 


Fic. 6. Radical hemisection of nail for chronic disease 
limited to mesial third. Healing complete six weeks 
after operation. 


permanent hemisection of the nail may be 
performed. 

In the permanent nail removal described 
by Lapidus® for onychogryposis and sub- 
ungual osteoma, the terminal half of the 
distal phalanx is excised subperiosteally, 
together with the entire matrix. The soft 
parts can be approximated and sutured, 
but the toe is shortened, and confinement 
for two or three weeks is to be expected. 


POSTOPERATIVE CARE AND 
COMPLICATIONS 


The importance of close postoperative 
supervision of these patients cannot be 
overemphasized. Daily dressing must be 
done at least until the period of loca! 
reaction has subsided. Equipped 
canvas shoes, our patients have remained 
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am. ulant throughout the course of treat- 
mer*, even when most or all of the nails 
been sacrificed. Discomfort and 
dis: »ility are quite marked for several 
day. after operation. Wet dressings of 
bor. acid or aluminum acetate are grate- 
full, borne during this period. 

Patients should not be allowed to con- 
duct their own postoperative treatment. 
The only pyogenic infection in this series 
occurred in a patient who persistently 
introduced a powder beneath his dressings. 
In this case a very serious cellulitis of 
the foot and ankle supervened two weeks 
after nail removal. 

In the majority of our patients we have 
applied a solution of 5 per cent iodine 
crystals and 20 per cent salicylic acid in 
alcohol to the charred nail bed at each 
dressing for one or two weeks, for the 
purpose of destroying any spores which 
might have survived cauterization. We 
believe that this and other fungicidal 
applications markedly delay healing, and 
are unnecessary in the majority of cases. 
When doubt is felt, repeated smears for 
fungi may be made. The skin of the toes 
is carefully cleansed at each dressing -with 
ether, alcohol or benzene, and _ iodine 
applied two or three times weekly to 
destroy any adventitious fungi. 

The wounds are treated as_ burns. 
Boric ointment is a satisfactory routine 
dressing until healing is initiated. We have 
not found that various compounds of 
scarlet red accelerate healing. When all 
sloughing tissue has separated from the nail 
beds, and they are unquestionably free of 
fungus infection, healing may be hastened 
by allowing two or three days to elapse 
between dressings. Untraviolet radiation 
is useful to stimulate epithelialization. 

-artial nail regeneration has been ob- 

‘ved in 4 cases. In each instance regrowth 
occurred from one or both sides of the nail 
bed, never from the nail base. These bits 
of nails were avulsed and their points of 
Origin re-cauterized. Further regeneration 
did not occur, although we recognize its 
possibility. 
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RESULTS OF OPERATION 


All of the patients subjected to perma- 
nent nail removal have witnessed healing 


Fic. 7. Nail bed healed twenty-five days after extirpa- 
tion and saucerization, without cauterization. Nail 
regenerated free of infection. 


of the nail beds free of fungus infection. 
Healing time has varied from one to four 
months, the small toes recovering more 
rapidly than the great toes, the young 
more promptly than the aged. The average 


healing time was slightly over two months 
for the great toes. The depth of cauteriza- 
tion has a direct bearing upon healing time. 
Light cauterization of the matrix with 
deeper cauterization of the radix proper 
and the corners of the nail bed assure 
reasonably prompt healing and freedom 
from nail regeneration. During the process 
of epithelialization, the new cells fre- 
quently undergo cornification, establishing 
a tough, callus-like dermal protection on 
the top of the toe. To allow uninterrupted 
healing, the outermost layers of this 
exuberant skin should be peeled away at 
intervals, permitting inspection of the 
soft, new cells underneath. In this manner, 
apparent healing is often shown to be 
incomplete. After the growth of normal or 
hypertrophied skin over the nail bed is 
completed, the patient is not conscious 
of the loss of his nails. 

In no case did healing fail to occur. In 
two, the distal phalanx was exposed by 
excessive cauterization of the matrix (as 
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opposed to the radix or root proper). 
Healing was greatly delayed in these cases. 
A small area of gangrene adjacent to the 
nail bed developed in one patient who was 
undergoing simultaneous treatment for 
duodenal ulcer. He was the only bed 
patient of the series. These cases, together 
with the serious secondary pyogenic in- 
fection, comprised the total of complica- 
tions. Individuals with obstinate dermato- 
phytosis who underwent the operation 
have been easily cured of the skin disease 
following removal of the offending nails. 


SUMMARY AND CONCLUSIONS 


1. Topical treatment of chronic fungus 
infection of the entire toe nail seldom 
effects permanent cure. X-ray radiation 
is prohibitively dangerous. 

2. Removal of the nail with excision 
of soft parts overlying its base and sides 
permits adequate exposure of the growing 
nail to fungicidal applications. 

3. Permanent ablation of chronically 
infected toe nails is clinically feasible and 
assures cure with minimum after-care. 
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4. The most active foci of nail regenera- 
tion are situated at the corners 
proximal thirds of the sides of the nail b 
not, as supposed, at the base of 
nail, 

5. A technique is described which 
sures permanent nail ablation with, 
exposure of bone or shortening of the toe. 
Individuals deprived of toe nails in this 
manner suffer no lasting inconvenience. 
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THE PROBLEM OF ELECTRIC SHOCK* 
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HE first large industrial application 
of electricity was to the lighting 
of cities and towns. Carbon arc 
lamps were used, each lamp requiring a 
voltage across it of approximately 45 volts. 
A number of lamps were operated in 
series so that power might be transmitted 
to the system economically at about 1000 


volts, direct current and the current 


held constant. As a small boy the writer 
learned to have the greatest respect for 
these power lines. In the early eighties 


of the nineteenth century there were 
frequent accounts in the newspapers of 
death from accidental contact with elec- 
trical wiring. A little later the Edison 
carbon filament electric lamp, devised 
about 1880, began to come into use for 
interior lighting. These lamps were oper- 
ated in parallel at constant voltage. It 
presently became common knowledge that 
the wires supplying incandescent lamps 
could usually be touched with impunity. 
This was not always the case. Trolley 
lines, which made their appearance at 
about the same time, operated on 550 volts 
direct current and used incandescent lamps 
for lighting connected in series of five. 
The writer recalls the touching of such a 
circuit by one of his boyhood acquaint- 
ances with unpleasant, though not fatal, 
results. Early incandescent lamp operation 
was often accomplished with isolated 
plants, but soon the problem of general 
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distribution of power for lighting from 
central stations presented itself and was 
solved by the adoption of alternating 
current transmitted at relatively high 
voltages and stepped down by means of 
transformers to 110 volts just before it was 
brought into the buildings to be lighted. 
It requires heavy, and expensive, copper 
wire to transmit much power at 110 volts, 
whereas large amounts of power can be 
transmitted with little loss for long dis- 
tances over small wires provided the 
voltage is high. Alternating current lends 
itself to transformation from low to high 
voltage and from high to low. It is thus 
more flexible and so has come to be 
generally adopted even though for certain 
purposes direct current is more desirable. 
Even the direct current used on arc lamp 
and trolley Imes would produce burns 
of the skin on accidental contact, but 
persons coming in contact with high 
tension transmission lines at voltages 
from 20,000 to 100,000 might be prac- 
tically incinerated. Sometimes the bones 
themselves would be melted and droplets 
of ‘human marble” scattered about. Still, 
the tradition of the safety of 110 volt 
lines having become established, it was 
thought that so long as contact with the 
high tension lines was avoided, no harm 
could result from an occasional contact 
with the 110 volt lines. It was, and still is, 
common practice to apply the fingers 
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to a low voltage line to ascertain by 
sensation whether the line is carrying 
current. 

This society is not primarily concerned 
with the effects of contact with high 
tension lines. Death under these circum- 
stances is not asphyxial, but the result 
of heating effects. Moderately high volt- 
ages applied to the head may result in 
dissipation of enough energy in the brain 
to coagulate the proteins and in some 
cases even to generate steam and force 
the eyes from the orbits. The cause of 
death in such cases is obvious. 

It has often been supposed that the 
choice of 110 volts for the lines which 
supply current direct to incandescent 
lamps was deliberately made by engineers 
because this voltage is a safe one. This is 
not so though it happens fortunately 
that under most circumstances it is rela- 
tively safe. As a matter of history the 
choice was made because Mr. Edison’s 
carbon filaments were heated to a suitable 
temperature when the voltage across them 
was I10. 

The electrical resistance of the dry 
human skin is very high and it is to this 
circumstance that we are indebted for 
the relatively high immunity we enjoy 
no harm from 110 volt circuits. 

As the use of electricity for lighting 
extended various appliances came into 
simultaneous use, such as toasters, flat- 
irons, hair-curlers, soldering-irons and a 
variety of room-heating devices. Some 
of these appliances are well designed and 
well made and sold for prices which seem 
high in comparison with others offered 
for sale whose low prices permit a profit 
to their makers because of the use of 
cheap and often unsuitable materials 
and because of the use of designs which 
lend themselves to cheapness of produc- 
tion without regard to continuing safety in 
operation. 

Particularly during the last ten or fifteen 
years we have been hearing of fatalities 
resulting from contact with 110 volt lines. 
At first it was assumed that a higher 
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voltage must in some manner have been 
superimposed on these lines. This covid 
happen through a breakdown of tie 
insulation of a transformer or through a 
high-voltage wire falling across one com: ig 
from the low tension side of a transformer, 

Gradually evidence has accumulated 
which makes it necessary to recognize 
that death of human beings may result 
under certain circumstances from contact 
with r1o volt circuits. These deaths come 
properly under the classification of as- 
phyxial death and are not necessarily 
attended with any heating effects or 
superficial burns, though these may be 
present in this type of fatality also. 

These deaths are the result of the stimu- 
lating effect of the current. All physicians 
and most laymen are familiar with the fact 
that small currents of electricity will 
cause stimulation of nerves and contrac- 
tion of muscles. Feeble electric currents 
stimulate only when they are made, 
broken or suddenly varied in strength. 
The usual commercial alternating current 
varies at the rate of 120 changes from zero 
to positive and negative maxima a second. 
Such an electrical current is admirably 
adapted to stimulate. If a feeble alter- 
nating current is applied directly to the 
ventricles of a mammalian heart, its 
regular coordinate beating stops and is 
replaced by a peculiar incoordinate action 
in which small groups of muscle fibers 
contract together, but no contraction 
of the whole heart occurs. Under this 
condition no blood is forced from the 
heart and asphyxiation from lack of cir- 
culation soon takes place. When fibrillation 
of the ventricles occurs in a mammal with 
a heart as large as that of a man or a 
sheep it usually persists so long that 
death results. Occasional instances have 
been known in which recovery has taken 
place and such a case should never be 
given up without prolonged effort throu zh 
artificial respiration to resuscitate. 

When contact with a power line is 
established through the two hands or 
through a hand and a foot, some of ‘1¢ 
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rent will flow through the heart just 
s the current from the heart can be led 
. from the hands and feet to produce the 
familiar electrocardiogram. Whether 
ventricles will fibrillate or not depends 
| the current density in the heart and 
in turn depends on the points of 
application to the surface and on the 
vole current flowing through body from 
these points. This again depends, if the 
voltage is fixed, on the resistance. The 
resistance of the interior of the body is 
comparatively low, but that of the normal 
dry skin, as before mentioned, is high. 
It can, however, be readily lowered to 
a dangerous extent by soaking in water, 
by sweating and by small superficial 
injuries, such as scratches, small cuts and 
abrasions. 

It is possible merely by wetting the 
skin thoroughly with salt water to reduce 
the resistance to a few hundred ohms 
from one hand to the other. Under these 
circumstances contact with 110 volt cir- 
cuits may easily prove fatal through 
causation of ventricular fibrillation. 

Many fatalities have occurred to persons 
in bathtubs. In order to make clear the 
manner in which this occurs it is necessary 
to explain that one of the two wires of 
every power line is connected to ground. 
This is done in order to diminish the danger 
of fire and the danger to persons in case of a 
failure of the insulation of high tension 
circuits permitting high voltage to exist 
on nominally low voltage circuits. This 
practice increases the personal hazard from 
110 volts in the following manner. If one 
is in contact with wet or injured hands 
or feet with ground and touches the 
ungrounded side of the circuit he will 
receive a shock without coming in contact 
with the other wire. 

A person in a bathtub may attempt to 
turn on an electric lamp. The fixture is 
supposed to be insulated from the wires, 
but even though originally so made, i 
tune accidentally the fixture may have 
core to be in contact with one wire. If that 
Is ~.e grounded wire no harm results, but 
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if not the person touching it while in the 
tub receives current from it through the 
water and drain pipe. 

Bathroom heaters with copper reflectors 
and an incandescent wire heating element 
are often used. The best of them may 
develop a contact between one wire and the 
frame and the cheap ones are prone to do 
so. 

More than one person has died in a bath 
tub from trying to move or adjust one of 
these heaters while standing in the water. 
Their use in bathrooms is fraught with 
danger and should be discouraged. 

Such an appliance may be plugged into 
an alternating current circuit in two ways. 


- If the wiring of the fixture has come into 


contact with the frame, inserting the plug 
in one way will connect the grounded wire 
of the circuit with the grounded side of the 
appliance and no harm can result. If con- 
nected the other way it becomes a death 
trap. The dangerous situations are those 
in which the skin is likely to be wet. 
Laundries, cellars, laboratories and various 
industrial plants as well as bathrooms, are 
situations calling for especial care. 

Low voltage circuits do not constitute a 
serious hazard under ordinary circum- 
stances. Neither do automobiles, yet we all 
know that many more people are killed by 
motors than by low voltage electric 
circuits. The important point is to recognize 
that in certain circumstances there is a 
hazard, to know how it arises and to take 
proper precautions. 

Cheap and badly designed electrical 
appliances should not be permitted to be 
sold. Electric toasters and electric heaters 
sold for less than a dollar, as I am reliably 
informed they are, are apt to become death 
traps in use if they are not so when sold. 
The price is too low to have behind it good 
engineering or sound manufacturing. 

In closing I should like to say a word 
regarding the practice of grounding one 
wire of all interior power circuits. This Is 
not an engineering audience, but what 
manufacturers and engineers will do de- 
pends partly on what the public demands. 
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The medical profession has a responsibility 
in determining the character of the public 
demand in respect to those things which 
pertain to safeguarding of life. It seems 
almost like blasphemy to suggest that a 
way might be found to safeguard against 


fire and the dangers of breakdown of 


high voltage insulation without grounding, 
but there is a way in which it can be done 
for a price. Engineers assure me that it 
would be sound practice. 

If it were necessary to get a good contact 
with two wires instead of with one wire 
and ground in order to run the risk of a 
fatality it would greatly reduce the hazard. 
There are many ways in a domestic 
establishment in which contact with ground 
may be secured. Water pipes, gas pipes, 
gas stoves, radiators and the like are all 
usually grounded. To get into contact with 
both wires of the circuit in such a manner as 
to receive a dangerous shock would almost 
require deliberate intent. The removal 
of the domestic ground hazard can be had 
for a price, but we must be willing to pay 
for it and then we may be able to persuade 
the engineers and the underwriters that 
it can be done without prejudice to the 
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interests now protected by groundin«, 
Nothing in the foregoing is intended 
be interpreted as criticism of the practice of 
grounding exterior lines and appliances 
or lines in such industrial pl ints as requi 
it and in which inspections are suppos: 
to be frequent and thorough. 

The hazard from low voltage shock | 
comparison with that of motor vehicular 
traflic is extremely low. Why then shouild 
one give it extended consideration? This 
hazard, though small, is one which can be 
reduced by dissemination of information. 
It can be further reduced by preventing 
the marketing of unreliable appliances and 
would be greatly diminished by a change in 
engineering practice looking to the elimina- 
tion of grounds in indoor domestic 
circuits. 

No matter what the statistics show, one 
death in any family from an avoidable 
cause is a high percentage of loss in that 
family. One never knows where the next 
accident may occur. We should try to avoid 
by skill and foresight those hazards which 
cannot be removed, but there is no excuse 
for continuing hazards which can readily 
be eliminated. 
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our speed-machine age is the man- 

agement and control of the acci- 
dents that occur in industry and in the 
field of transportation. In addition to 
the management and treatment of these 
accidental injuries the physician is faced 
with new social obligations. He must 
assume a juridicial function by prognosti- 
cating the effects of these 1 injuries on the 
earning and working capacity of the 
injured. These prognostications form the 
partial basis for the computation of dam- 
ages in public accidents while in industrial 
accidents they form the major basis for 
the determination of the compensation 
paid. 

The course, sequelae and end-results of 
industrial accidents are important for a 
proper understanding of the basis for 
methods of appraising functional and 
organic disablement. A correct apprecia- 
tion of the role of trauma in the causation 
of functional pathology will insure an 
equitable adjudication of a doubtful claim. 


(ys of the most vital problems of 


MECHANICAL TRAUMA 


Mechanical trauma, with which we are 
chiefly concerned, may be of two kinds: 
compressive trauma and solution of con- 
tinuity. The character of the lesion de- 
pends upon the type of mechanical trauma. 
The gross changes that follow the applica- 
tion of compressive trauma to the super- 
ficial tissues have been designated as 
contusions. Compressive trauma to the 
deeper structures produces lesions that 
are often characteristic. These lesions or 
changes are reflected in neuromuscular, 


neurotrophic and vasomotor disturbances, 
such as hyperhidrosis, glossy skin, ulcera- 
tion, scattered anesthesias and paresthesias 
not corresponding to any definite nerve 
trunks; paresis, paralyses, contractures 
and deformities. These conditions are due 


‘to two things: injury to the vessels followed 


by extensive hemorrhage and extravasation 
into the surrounding tissues, which by 
their compressive force are suflicient to 
cause the above changes; injury which 
partially or totally severs neighboring 
structures, complicating the picture and 
adding to the disabling results of the 
vessel injury. 

Injuries which go beyond the compres- 
sive stage cause solution of continuity in 
the structure injured. In the soft parts 
these lesions are described as wounds, 
and are called abrasions where only the 
superficial tissue is broken, and lacerations 
where the break extends into the deeper 
tissues. The disturbance of function that 
follows this solution of continuity depends 
upon the nature of the tissue injured. If 
a muscle is torn, a loss of a definite move- 
ment is sustained; if a nerve is severed, 
the conductive impulse is interrupted. 
The tearing of ligaments as in sprains, or 
of the capsules of joints results in dis- 
turbances of function of the structures 
which they support, viz., the joints, 
producing pain on motion or limitation of 
movement. 

When the compressive force exceeds 
the elastic limit of bone, the result is a 
break in the bone or fracture. The fracture 
may be of three types from the standpoint 
of biomechanics. There may be a break 
through the bone and its coverings, a 
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complete fracture; there may be a partial 
break of the bone, or incomplete fracture; 
or there may be a complete break of the 
bone with an intact periosteum, a green- 
stick fracture, seen especially in childhood. 
The essential function of bone is static 
and dynamic, that is, support and motion. 
In the execution of this function it takes 
the part of a lever, while the muscle which 
changes its position is the motor. Any 
solution of continuity necessarily disturbs 
these functions. 

The solution of continuity may not be 
confined to an isolated tissue or a group of 
tissues, but may be sufficient to cause a 
separation of the part injured from the 
rest of the body, viz., an amputation. 

The effect of injury, whether it be com- 
pressive trauma or solution of continuity, 
upon vital organs will be shown in local 
disturbance of function of the particular 
organ and in a disturbance of the general 
body function. The latter will be char- 
acterized by reactions, depending upon 
the nature of the trauma and the organ 


affected. Traumatic sequelae will differ 
for the same organ, according to the time 


following the injury. Immediate con- 
sequences of trauma may induce shock, 
from which the patient may or may not 
recover, with or without sequelae. Later, 
the general physiology of the body may 
be impaired. 

The significance of the end-results of 
trauma lies in their effect on function and 
industrial capacity. Their influence, when 
definite and stationary, can be appraised, 
and forms the basis for further discussion 
of the evaluation of functional incapacities 
as represented by these end-results. 


END-RESULTS OF INJURY TO SOFT PARTS 


Wherever there is a loss of tissue as a 
result either of compressive trauma or from 
a solution of continuity, it is replaced by 
scar tissue. Cutaneous wounds are closed 
by this type of tissue. The amount of 
cicatricial tissue, however, differs, depend- 
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ing upon the size of the wound and ¢ 
type of healing. Skin wound may hi 
by primary union, secondary union a:d 
by granulation tissue. When cutanec:: 
wounds heal by primary union, there is : 
direct cohesion of the cut surfaces, whic! 
close quickly with a minimum of sc: 
tissue. In secondary union, the inflamm. 
tory reaction having gone beyond the staz 
of degeneration, the healing of the wound 
is retarded and may close by a secondary 
cohesion, but more usually by a slight 
process of granulation tissue. Extensive 
or suppurative wounds generally heal by 
granulation. This granulation tissue at 
first develops into a red vascular scar, 
and later into a white avascular scar with 
an increase in the fibrous elements, as 
previously stated. The importance of the 
distinction between these two forms lies in 
the bearing they have on the presence of 
tenderness, which even in small scars 
may become quite disabling. This tender- 
ness is present in the red scar and is uncom- 
mon in the white avascular scar. The 
tenderness is not due, as is generally 
supposed, to the nerves in the scar, for 
their presence has never been demon- 
strated in granulation tissue. It is due, for 
the most part, to the presence of newly 
formed blood vessels. 

One of the chief characteristics of scar 
tissue, therefore, is the occasional presence 
of tenderness. 

Scars may cause pain in several ways. 
Where the scar is deep and extensive, the 
possible compression of a nerve structure 
by contiguity or by inclusion is apparent 
even in white avascular scars. Moreover, 
we must bear in mind one of the chief 
characteristics of scar tissue—its retractil- 
ity. This property, although causing little 
trouble in superficial conditions, in deep 
or extensive conditions may produce coi- 
pression or dragging of structures, such 
as nerves, thus giving rise to pain. 

This quality of retractibility causes 
further disability in its effect on tne 
movement of contiguous or even remote 
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par The continued contraction of the 
scar nhibits the activity of the neighboring 
par such as the skin muscle, or even the 

Scars at times have a tendency to break 
down, and this fragility may be followed 
by ulceration, which may be chronic, 
and even incurable without surgical 
procedures. 

In certain individuals the process of 
regeneration in a wound advances beyond 
the normal limits and an excess of scar 
tissue Is the result. Keloid formation and 
even carcinomatous formation may be the 
result. 

Beside the foregoing functional and 
organic consequences of scar formation, 
cicatrices may have a cosmetic result that 
will prove a handicap to the individual 
both as to prejudice against his employ- 
ment and to embarrass him socially. This 
effect, though not primarily involving a 
functional or industrial loss, is nevertheless 
a severe handicap. Most compensation 
laws have failed to incorporate cosmetic 
defects within the scope of industrial 
disablement. However, where the bureau 
or commission has had some latitude in 
the adjudication of claims, cosmetic de- 
fects, especially those of a gross character, 
have been recognized as disabling and as 
meriting compensation. The defect depends 
especially upon the location of the scar. 
A scar which might be quite unsightly on 
the face is of no consequence in the region 
of the scapula, provided there are no 
functional effects. Again, scars which 
under ordinary conditions would not be 
seriously disfiguring, when complicated 
by keloid formation change the entire 
ure, 

The location of a scar is of supreme 
importance in its relation to functional or 
physiological incapacity. For example, 
scars Over openings, such as the nostrils, 
occluding the open space, cause interference 
with that particular organ, which in this 
case prevents proper breathing. Scars 
occluding the anus have been met with 
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and the functional handicap ensuing may 
require surgical intervention for the relief 
and cure of the condition. Other scars which 
restrict openings, such as the mouth, result 
in disabilities peculiar to the physiology of 
the respective organ. The location of a scar 
on an exposed surface which is liable to 
compression, may cause severe disability 
despite the fact that the scar may be 
anatomically insignificant. Scars in such 
locations as on the palm, or on the sole, 
may prevent a man from working or from 
walking. This, of course, applies only to 
the tender and painful type of scar. In the 
fragile type of scar if located in a zone of 
exposed compression, ulceration may be an 
important sequela. The location of a scar 
in an articular region restricts joint 
motion. 

The shape of the scar has some bearing 
on the ultimate functional result. Linear 
scars rarely cause any permanent dis- 
ability. Ragged or extensive scars cause 
disability chiefly on account of their 
retractibility. 

The depth of the scar is of importance 
in that other structures besides skin, such 
as muscle, tendons, fascia, nerves and 
bloodvessels may be included or com- 
pressed, causing functional disability or 
pain. 

Scars of amputation stumps require 
special consideration because of the impor- 
tance of the solidity and tenderness in 
relation to the wearing of prosthetic 
appliances. The fragility of the scar or 
exquisite tenderness may retard functional 
reeducation, rehabilitation and vocational 
training, as well as replacement in industry. 
The frequent presence of neurofibromata 
in scars of amputation stumps is an 
essential factor in prolonging temporary 
disability. 

A feature of scar formation, which is of 
minor importance in most scars of major 
importance in the abdominal region on 
account of the tendency to ventral hernia, 
is the enlargement of scars. It is not unusual 
to find a scar from an operative incision 
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change from a fine linear scar to a wide 
flabby scar. 

Scars in negroes, though white and 
avascular in the beginning and character- 
ized by a loss of pigment, soon change to 
the natural color of the skin, often with 
an entire return of pigment formation. 

Once a scar has reached the stage of 
avascularity and fibrosis it is difficult to 
determine its age. Scars that are still 
vascular may be classed as recent, but no 
definite time can be determined. 

Besides scars of external structure, there 
are those following injuries to internal and 
vital organs, as a result of stab or gunshot 
wounds. The effect of the scar formation 
will be twofold: (a) to limit the motion of 
the particular organ, such as an adherent 
pleura and lung following a stab wound of 
the lung; and (b) to produce some diminu- 
tion in the physiological capacity of the 
organ. In some cases in which the injury 
is extensive, a morbid change may follow 
which affects the entire body, for example, 
wounds of the pancreas. 


END-RESULTS OF INJURY TO BONE 


The terminal result of a fracture may 
assume many and various forms. There 
may be complete union without any dis- 
placement or functional disability. This 
result is as a rule uncommon. Generally 
some disability remains. This incapacity 
may take the form of disturbance of 
structure in, and function of, the bone, 
Its coverings and the adjacent parts. 
Disturbances of bone physiology may 
occur in fractures that have healed with 
poor alignment. The effect of this mal- 
alignment is to change the normal static 
arrangement of the particular part. There 
may be shortening as a result of malalign- 
ment. Another cause of disability following 
fractures is excess callus. It must be 
remembered that when a fracture heals, 
two kinds of callus are formed to bridge the 
gap: one between the fragments them- 
selves, the interfragmentary callus, and 
the other forming underneath the perios- 
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teum, the subperiosteal callus. The int< 
fragmentary callus is the first to form and 
usually disappears entirely. The subpe: o- 
steal callus often remains or may grow to 
such size, especially where there is a 

marked displacement of fragments, that 
the motion of the neighboring joints may 
be seriously interfered with, and the func- 
tion of the bone greatly impaired. The 
occurrence of pain is frequent when there 
is an excess of callus and this may be severe 
where there is an inclusion of nerve fibers. 
Though the ideal result following reduction 
of a fracture is correct alignment, statistics 
have too often shown how frequently 
vicious union occurs. There may be a 
gross lateral displacement of fragments, or 
there may be a comminution and displace- 
ment of some of the small fragments. 
Besides, there may be interposition of soft 
tissue between the fragments. Although 
fairly good functional results have been 
seen following even poor alignment, espe- 
cially where the site of fracture was at a 
distance from a joint, nevertheless, the 
deformity following such vicious union is 
sometimes so severe as to require corrective 
measures. 

Delayed union, though not necessarily 
an end-result in itself, may pave the way 
to non-union and pseudarthrosis. As a 
sequela or complication of the treatment 
of fractures delayed union is of importance, 
in prolonging the period of disability. The 
causes of delayed union are presumed to be 
not only to the presence of interposed 
tissue but also to certain constitutional 
factors. Syphilis, tuberculosis and diabetes 
have been charged with the responsibility 
for this condition. Though diabetes may, 
in a small percentage of cases, be responsi- 
ble for delayed union, it has been deter- 
mined that syphilis and tuberculosis rarely 
play a part. Fractures sustained by indi- 
viduals suffering from advanced tubercu.0- 
sis have healed within normal limits, while 
enforced rest has been beneficial to the con- 
stitutional condition. Similarly, althou zh 
bone may be the seat of luetic infection as 
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in » ithological fracture, still the fracture 
uni s within the normal limits of time. If 
fraccures occur in other parts of the same 
bon or in other bones, they may likewise 
uni. within the normal limits of time. 

\.urray has demonstrated that local 
faciors at the seat of fracture are the most 
important in the causation of union or 
faiiure of union in bone. Leriche and 
Policard have recently confirmed these 
observations. 

After a still longer period following 
delayed union, the condition of non-union 
may be obtained. This represents a pro- 
gressive stage of delayed union. The causes 
of non-union are the same as those of 
delayed union. The incapacity represented 
by the non-union of a long bone is due to 
interruption of the skeletal continuity at 
the site of the non-union. This presumes a 
total disability of the part below the site 
of fracture, even though prosthetic appli- 
ances serve to substitute firm support for 
the disabled part. The disability must be 
reckoned as of the part per se. However, 
where the parallel bone is intact, this 
appraisal must be modified, since some 

natural support or skeletal continuity is 
still maintained. 

Although even non-union may go on to 
consolidation by natural methods, surgery 
is often necessary to secure such a result. 
Often the non-union under favorable cir- 
cumstances proceeds to the formation of a 
false joint or pseudarthrosis. The disability 
is still similar to that of non-union. 

A terminal result of fractures, especially 
of long bones, which is of extreme impor- 
tance, ‘particularly i in the lower extremities, 
is shortening. Outside of the greenstick 
fractures and other staple fractures in 
children, most fractures of long bones are 
accompanied by an appreciable amount of 
shortening. In the upper extremity this 
may not be of any great significance, but 
the station of the whole body is disarranged 
by the shortening of the long bones of the 
lower extremity. 

‘e have so far considered the end- 
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results of simple fractures. What of the 
compound fractures? As previously men- 
tioned, in general, the prognosis in com- 
pound fractures is always worse than in 
simple fractures. The period of disability 
is, as a rule, somewhat protracted even 
though infection is absent. The presence 
of infection changes the whole picture. 
Compound fractures may be divided 
into fractures in which infection is absent 
from the beginning or fails to develop; 
infected fractures that progress to osteo- 
myelitis; and infected fractures involving 
a joint which cause a septic arthritis, as 
well as an osteomyelitis. When an infection 
is absent from the beginning or fails to 


‘develop, this may be due to adequate and 


ample initial surgical treatment, such as 
debridement and thorough Dakinization. 
Where there has been a break in the skin 
only and the fracture has been ‘subcuta- 
neous; and where a foreign body has been 
introduced but not retained, such as a 
bullet, the local defenses are sufficient to 
overcome the irritant action of the foreign 
body or the microorganisms. In the latter 
case the possible occurrence of osteomye- 
litis at a later date must always be borne 
in mind, as the organisms may only be 
latent. In infected fractures the terminal 
result, whether it be deformity, shortening 
or continuation of the inflammatory con- 
dition, depends, among other factors, 
upon the degree of displacement of the 
fragments, the comminution of the frag- 
ments, and the tearing of the periosteum. 

Separation of the epiphysis if not reduced 
and corrected leaves a disability not only 
in limited joint function but also in an 
altered attitude of the limb, such as coxa 
vara following the separation of the 
epiphysis of the femur. 

Sarcoma is an uncommon sequela to 
bone injuries with or without fracture. 
The significance of the non-malignancy of 
the giant-cell tumor should be weighed 
before amputation is decided upon. 

Cyst formation may be the end-result 
of bone injury with or without fracture. 


il 
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Myositis ossificans though involving 
muscle is nevertheless the result of bone 
injury in which aberrant bone cells loose 
in the muscle tissue are stimulated to 
proliferation and to the formation of the 
bone. 

Following trauma to bone, there may 
be an inflammatory condition of the bone 
covering—the periosteum. 

Besides intrinsic lesions of bone, frac- 
tures may terminate in lesions of struc- 
tures somewhat removed from the site of 
fractures. Derangements and disabilities 
of joints including ankylosis are a common 
end-result of fracture. In addition, the 
deformities and disabilities of feet, such 
as traumatic valgus and hallux valgus, are 
not infrequent consequences of fracture. 


EVALUATION 


The determination of the basis for 
estimating compensation rests to a large 
extent on the fundamental concepts of 
compensation as replacements and not 
damages for reduced earning capacity 
consequent to injury sustained in the 
course of employment. The laws of this 
country as well as those of foreign countries 
contain no provision for the manner in 
which this decreased earning capacity is 
to be determined. For the most part, use 
has been made of the extent of bodily 
injury as an index to the evaluation of 
reduced earning capacity. Theoretically, 
however, it is evident that this method is 
fundamentally incorrect for it is not the 
lesion that is to be indemnified but the 
effects of that lesion on the earning capacity 
of the injured person. Nevertheless, the 
compensation laws contain schedules of 
compensation payments for specific in- 
juries such as a definite sum for the loss of 
an eye or the loss of an arm or hand. 

Although the method is practical for a 
compensation system, the actual schedules 
are far from correct in interpreting the 
economic incapacity resulting from certain 
injuries. Nor are these schedules substan- 
tiated by sufficient observation to warrant 
their uniform adoption. In fact the very 
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lack of uniformity not only in the sched 

of the different states in this country |, 
in those of other countries as well be..: 
adequate proof of this assertion. It m 
be remembered that these schedules : re 
for the most part an outgrowth of the old 
scales of private accident insurance com- 
panies which were copied wholesale, being 
modified wherever local needs or conditions 
demanded. These old scales did not reflect 
the real conditions such as the actual 
reduction in earning capacity of an injured 
man with an amputation of one arm at the 
shoulder in a particular occupation but 
represented as It were compromise agree- 
ments on what was assumed to be the 
actual impaired earning capacity based 
perhaps on a single or a few observations. 
A more valuable scale would be one which 
was drawn from careful observations of 
a large series of cases. For example, if 
observations could be made on a large 
number of machinists, all about the same 
age with a similar lesion and the reduction 
in earning capacity of the entire group 
could be ascertained and studied, a result 
would be reached which would be more in 
accordance with the actual facts than the 
schedules as they now stand. 

A study of these schedules reveals large 
defects. First, the scope of injuries covered 
is limited. The motor apparatus is prac- 
tically the only portion of the body that 
receives fair consideration, while the re- 
mainder of the body, the head, thorax 
and thoracic organs, the abdomen and 
abdominal organs are not even mentioned. 
Anyone who is familiar with industrial 
accidents and their end-results appreciates 
the multiplicity of their forms, hence the 
lack of their inclusion constitutes a serious 
defect in existing schedules. 

Second, the same injury or disability 
is given a different value in the schedules 
of different states. For example, ampute- 
tion of an arm is awarded a disability 
equivalent to 200 weeks compensation 
in one state, in another state 400 weeks, 
in another 130 weeks and in still another 
230 weeks. Such a disparity in values 
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J indicate the lack of any rational 

ipt at the equitable appraisal of the 

ysiological or economic effects of injury. 

The lack of a uniform value for a fairly 

constant physiological unit is to be 
derlored. 

‘hird, not only in absolute values but 
also in relative values are the schedules 
grossly misleading and apparently unjust. 
Fo: example, in New Jersey an arm has a 
value of 46 per cent of total disability, 
while in Alabama the arm represents only 
a relative value of 36 per cent. In Hawaii 
the loss of an arm is rated at 100 per cent 
of total disability while in New Mexico 
it is rated at only 29 per cent of total 
disability. 

Fourth, the schedules designate com- 
plete or 100 per cent disabilities to the 
parts or members of the motor apparatus 
but offer no enlightenment on how to 
compute partial disabilities, those less than 
100 per cent. These form by far the greatest 
number. Nor do the schedules suggest any 
methods or principles in determining the 
nature of partial disabilities. 

The schedule reads “loss of an arm’ 
but no qualifying clause explains what 
loss means. Does it mean “amputation”’ 
and if so at what level? Does it mean loss 
of function or the vocational handicap 
resulting from injury? There is nothing in 
the act to determine this. 

The responsibility for determining per- 
manent disability rests practically entirely 
upon the medical profession. 


FALSE CONCEPT OF INCAPACITY TO WORK 


It is often falsely assumed that a physical 
defect causes limitations of functional 
activity and hence limitation of industrial 
usefulness. Though apparently true in 
some cases, it is false in the majority of 
instances. Even in the presence of a physi- 
cal defect there may remain sufficient 
function to carry on required industrial 
activity. That is, the remaining functions 
over and above the disability or lack of 
function due to the defect may be sufficient 
to satisfy all the personal needs of the 
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individual, as well as sufficient to enable 
him to adapt himself to his industrial 
environment. 

Undervaluation of the individual’s ca- 
pacity to work is an error committed not 
only by laymen but by physicians as well. 
While it is in part true that the disability 
limits the number of opportunities open to 
the disabled person, it is nevertheless in- 
correct to assume that physical disability 
always means incapacity to work. 

It is apparent that the same type of 
disability does not have the same con- 
sequences in all individuals. This applies 
not only to their vocational or professional 
capabilities but also to the basic use of the 


part affected. We know that the amputa- 


tion of the tip of the index finger would 
seriously handicap a jeweler, a typist, or a 
violinist. Yet the same injury would be 
insignificant to a longshoreman, a janitor, 
or a chauffeur. But aside from the voca- 
tional handicap, two workers in the same 
vocation, as for instance, machinists, with 
the same injury and end-result after a 
fractured femur are affected differently. 
The mental make-up, the social environ- 
ment, the education and the economic 
status all play important roles in the effect 
of the disability on the individual’s future. 

In other words, every man is a law unto 
himself, and no two are alike. While one 
would be depressed as a result of his 
disability, lose his nerve and suffer marked 
loss of earnings, another would be stimu- 
lated to try harder and, in such a case, his 
earnings might even be increased. The case 
histories of 4,404 men with orthopedic 
handicaps, and covering a _ period of 
thirteen years, were examined by Anderson 
and the actual jobs they had held for a 
considerable period of time were listed. 
The findings indicated that among 10,176 
jobs held by these men there were 635 
different types of work, representing 70.0 
per cent of the 557 occupations and occupa- 
tional groups listed in the United States 
census for 1930. These figures give striking 
evidence of the versatility of these handi- 
capped men. 
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In 1925 the Federal Board of Vocational 
Education made a study of the occupations 
in which 6,097 disabled persons were 
employed, after having been rehabilitated. 
The study showed that there was a 
remarkable diversity of jobs at which these 
persons were employed, there having been 
no less than 625 different classifications. 
In the examination of over 60,000 cases 
of accidental injuries for the New Jersey 
Workmen’s Compensation Bureau, the 
author’s experience reveals that only in 
disabilities of a very major character, such 
as amputations, or ankylosis of major 
joints in the elbow, knee or shoulder at 
unfavorable angles, was a change in voca- 
tion necessary. Moreover, in certain cases 
where as much as a 75 per cent loss of 
efficiency of the body for routine pursuits of 
life had been estimated, the disabled 


person, with courage and perseverance, was 
still able to pursue his former calling, 
though at a reduced earning capacity. 
Physicians have no methods which make 
it possible to determine the extent of the 


economic incapacity of a person who has 
suffered a fractured spine, a musculospiral 
paralysis or an ankylosed joint. Not only 
does the clinical examination allow no 
scientific determination of work capacity, 
but it does not show the type of work for 
which the injured man is fitted or unfitted. 
At what points in the work does the 
greatest fatigue take place? Where are the 
physical strains in a particular type of 
work? Such data are not available, and it 
would be impossible to answer these 
questions purely from the physiological 
point of view. Developments in the field 
of psychotechnique, such as the testing of 
mental and physical traits as dexterity, 
mechanical ability, fatiguability and steadi- 
ness, which at first seemed encouraging, 
have not measured up to expectations. 
There can be little doubt that a large 
percentage of decisions by physicians con- 
cerning disability must be entirely false 
in an objective sense. The capacity for work 
which is frequently evaluated in industrial 
accident cases is a concept that has no 
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uniform interpretation. 

It is very difficult to determine what the 
term “unfit” means. One who is physically 
weak or deformed may nevertheless become 
a potent factor in society. There are many 
cases in which physically handicapped men 
have become outstanding in such various 
fields as literature, art, politics, etc. Hans 
Wiirtz, a German who spent many years 
studying various aspects of the cripple 
problem, collected 472 cases of crippled 
persons who became famous in one field 
or another during various periods of 
history. He discovered representatives of 
various professional groups, and of many 
nations, among the disabled who achieved 
fame. 


SAFETY FACTOR 


If we inquire how the disabled manage 
to make their physiological adjustments, 
we find the answer in human safety factors. 
That the body can accommodate itself to 
unusual demands despite disease and 
congenital or acquired defects is due to its 
physiological resistance based on factors of 
safety in its own structure. In the presence 
of disease the body must maintain its 
normal function or it dies. It continues to 
operate by calling upon extra resources 
both in structure and in function. For 
example, a “minimal” man can get along 
with one-quarter of his lung capacity, that 
is with healthy tissue in a half of one lung. 
A person can get along with one-third of a 
kidney, one-quarter of a liver, without a 
stomach, without a large intestine, with 
one-tenth of the pancreas, with one-third 
of the thyroid, with one-fourth of the 
parathyroid, with one-tenth of a supra- 
renal, with one-tenth of an ovary, with 
one-half of the total volume of blood and 
with 20 per cent hemoglobin. The factor of 
safety is further exemplified by the exces- 
sive amount of ferments in the digestive 
tract (three proteolytic ferments in tie 
digestive tract, two amylolytic and one 
lipase). There is also a factor of safety in 
the ability to substitute one foodstuff for 
another. Moreover, there is a limit to tie 
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amount of food that can be absorbed. The 
kidney can eliminate much more water 
that it is usually called upon to do. For 
exarple, in diabetes insipidus the kidney 
can pass the weight of the body in urine. 
The muscles are capable of more work than 
they are ordinarily called upon to do. 
Through self-repair, regeneration, hyper- 
trophy, adaptation to new conditions, 
vicariousness of function, or substitution 
of one structure for another, such as the 
skin for the kidney, the body is able to 
combat its environment and fight off 
harmful influences. This rule of adaptation 
in the rehabilitation of the physically 
handicapped is an important one. It is a 
biological and natural process. It consists 
in the continuous adjustment of internal 
to external conditions. 

The organic defect may act as a stimulus 
to overcompensation, so as practically to 
eliminate the physical defect from con- 
sideration. The majority of us, according 
to Adler, are equipped with the materials 
but have not developed them fully. Yet 
with this imperfect development good 
performances are turned out, just as our 
ancestors produced great works with im- 
perfect tools. It is probable that a man 
equipped with defective organs, i.e., with 
inadequate tools, will actually develop a 
better or more ingenious technique to 
combat the rigors of his environment. He 
will pay a great deal of attention to detail, 
devise more unerring short cuts and will 
undergo a more intensive training. This 
accounts for the fact that great and really 
worthwhile accomplishments have been 
achieved by individuals whose physical 
equipment was poor. 


ESTIMATION OF PERMANENT DISABILITY 


Although the determination of working 
capacity is essentially an arbitrary opinion, 
the enactment of workmen’s compensation 
has placed the responsibility for such a 
determination on the physician. He must 
devise a practical scheme of analyzing the 
patient’s ability to work which will be 
most equitable under the circumstances. 
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This determination of the percentage of 
permanent disability following industrial 
accidents is an important function of the 
medical adviser to the Workmen’s Com- 
pensation Bureau. The amount of com- 
pensation that the injured worker receives 
depends upon these estimates. These deter- 
minations must be made by the examiner in 
the larger number of cases, since the 
schedule rating in the law provides only 
for absolute disabilities such as complete 
paralysis or blindness, cases of amputation, 
or total loss of use of a member. The partial 
disabilities which form the larger number 
of cases are not described in the law, and it 
is the task of the examiner to determine 
the disability resulting from these injuries. 

It is the usual procedure in most com- 
pensation courts and commissions to have 
several physicians in the same cases 
estimate differently, and they often show 
discrepancies from zero to 100 per cent. 
In a recent case of a young woman with a 
fracture of the upper third of the femur 
with some shortening and limitation of the 
motion of the knee, some disturbance of 
gait, the attending physician who treated 
her estimated a disability of 80 per cent 
loss of use of the leg; the insurance phy- 
sician estimated 40 per cent; when the 
attending physician was asked just why he 
estimated 80 per cent, he replied, “‘ For the 
same reason that the other physician 
estimated 40 per cent; as a matter of fact, 
we are both guessing.” 

The methods in use throughout the 
United States differ greatly. Earning capac- 
ity, vocational utility, structural defect, 
cosmetic impairment are all given con- 
sideration in the different methods of 
rating. No universal standard has been 
accepted although I have long advanced 
the recommendation that only functional 
disability should be used as a basis of 
determining disability. 

I believe that functional loss is the most 
readily adapted criterion and basis for 
estimating disability, because it can be 
used for the purpose of measuring. And 
since we are asked to measure, here is a 
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yardstick with which to measure. What can 
a limb do? How far can it move? One 
can see just how far the arc of movement 
is impaired. One can determine how far 
average muscle power is impaired. One 
can ascertain just how far coordination 
has been interfered with. 

The word “‘function”’ requires definition. 
Function to one may mean motion; to 
another it may mean coordination and it 
may also mean power, and to still a fourth 
it may mean the summation and the 
resultant of these three factors. 

If we take an extremity like the arm 
and define function, we will define it in 
these three physiological terms: movement 
of the joints, power of the muscles and 
coordination and control from the brain 
through the peripheral nerves. 

A man with a very mild weakness in the 
arm following a nerve injury might have 
complete range of motion, yet due to the 
marked impairment of power and impair- 
ment of coordination may be handicapped. 
Where joint motion is limited but a fairly 
the 


good arc of movement is retained, 
injured worker may have much more 
power than others with even less limita- 
tion of motion. 

Any type of arthrometer which is fairly 
accurate should be used to measure range 


of motion. For measuring strength we 
find that the older method of using the 
spring dynamometer is not very accurate 
because it depends upon the voluntary 
control of the patient. We find that it is 
very inaccurate, because if there is no 
cooperation on the part of the patient 
he can give you as little or as much as he 
wishes. Furthermore, in testing out a large 
number of individuals, I have found such 
a wide variation that in one man who was 
practically moribund and who was suffer- 
ing from extensive generalized tuberculosis 
with amyloid changes of the liver and 
spleen, I obtained the highest reading, 
while a truck driver gave me the lowest 
reading. Neither of these was a compensa- 
tion or a litigation case. We have had 
recourse to the Martin spring balance for 
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our use. In 1916 this balance was usec by 
Martin and Lovett in examining a lerge 
group of cases of infantile paralysis .nd 
they found it very effective, becaus> it 
can be used to a large extent without 
expecting a great deal of cooperation on the 
part of the patient. By that I mean that 
it is used in such a fashion that it regis‘ers 
the resistance of muscle pull rather than a 
voluntary movement of muscle. 

Tests of coordination are many and 
varied. The psychologists, for the most 
part, have developed them. For a long 
time, I, too, was under the illusion that a 
right-armed man had a stronger arm in 
the right side than the left, but I have 
learned since that it is not so much strength 
that causes the difference between the 
two, but a difference in coordination. 
The ability of a prize fighter to hit a target, 
his opponent on the chin, with the right 
arm is due not so much to strength as it is 
to coordination. There are a great many 
tests for determining this peculiar aptitude 
or attribute. A very simple one is a peg 
hole test which depends upon the indi- 
vidual placing 28 or more little pegs in 
holes with one hand and counting the time 
and comparing it to the other hand. 

With the use of apparatus to measure 
the range of motion of the joints of the 
arm, the power of the muscle groups and 
coordination, we now proceed to the deter- 
mination of functional disability. The 
upper extremity is divided into two units 
or radicals, the arm unit or radical and the 
hand unit or radical. The functions of 
these two units are essentially different. 
That of the arm radical may be compared 
to the action of a compound lever, per- 
mitting the hand radical or grasping tool 
to gain access to objects. 

Motion, power and coordination are 
determined for the arm radical in the 
following way: The arm is divided into 
three major joints: shoulder, elbow and 
wrist. We ascribe arbitrarily a value of 
3314 per cent to each joint. We do not 
know—it is impossible to know, except 
for specific vocational purposes—what te 
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relo ive value of each joint is. We therefore 
hay: to resort to more or less arbitrary 
pri:ciples in establishing a value for each 
joi. Let us say that the shoulder is 
restvicted one-half its normal range. We 
asc: be, therefore, a value of one-half of 
33’. per cent, or 17 per cent. This 17 per 
cent represents the loss of motion for the 
arn: radical. 

The loss of strength is measured by the 
spring balance and is found to be 11 per 
cent and loss of coordination to be 7 per 
cent. 

Now, again, we do not know which of 
these functional factors is most important 
and we do not know whether they ought 
to be added or multiplied. We utilize the 
largest factor of functional disability as a 
factor of disability for the entire arm 
radical, and in this particular instance it 
will be 17 per cent. 

In evaluating the function of disability 
of the hand we realize that the hand is 
very much like various types of tools. 
By the action of the thumb against the 
fingers the hand simulates the action of a 
pair of pliers. 

Again, the function or physiological 
action of the hand and fingers may sim- 
ulate that of a ring. 

The apposition of the thumb to the index 
finger simulates the action of a pair of 
forceps, with its fine movement. 

And, finally, in the carrying of objects in 
the folds of the fingers, the hand simulates 
the action of a hook. 

So we have these four mechanical 
analogues. However, we can still further 
translate these mechanical analogues into 
three definite functions of the hand: (1) 
the grasping power for small objects 
between the folds of the fingers themselves; 
(2) the grasping power for large objects 
between the fingers and the palm; (3) the 
apposition between the thumb and the 
tips of the fingers. Here, too, we ascribe a 
va'ue of one-third to each function. If a 
men is unable to grasp an object between 
the folds of his fingers, we immediately 
ascribe a disability of 3314 per cent of 
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the hand. If he has also lost the ability 
to grasp large objects between the flat 
surfaces of his fingers and the palm, that 
is another third, or two-thirds. And if he 
is unable to oppose the thumb to the tips 
of the fingers, that very important function 
of apposition, then he has lost the other 
third. 

Let us assume we have a case of a frac- 
tured head of the radius with poor position. 
We find the arm radical, that lever portion 
of the upper extremity, is disabled to the 
extent of 24 per cent. That 24 per cent 
may be due to impairment of power or 
impairment of motion, most likely motion 
in the elbow joint, yet the hand radical 
is not impaired to any extent; motion of 
the fingers is unrestricted; ability to grasp 
large objects in apposition is unrestricted; 
therefore, the hand radical is not involved. 
We then ascribe a disability of the entire 
arm of 24 per cent. We proceed on the 
theory that the chain is as strong as its 
weakest link; in this particular case the 
arm radical is the weakest link, and is 
disabled to the extent of 24 per cent. 

We may have a Colles’ fracture with a 
poor reduction. The arm radical, as far as 
the wrist motion goes, may be impaired 
only 12 per cent. The hand radical, due to 
some flexion involvement with resultant 
inability to oppose objects between the 
folds of the fingers adequately, is disabled 
much more than the arm radical. We do 
not add these two values. We ascribe a 
value to the entire extremity equal to that 
of the greatest disability of the two 
radicals, or 20 per cent. 

In the case of a compound fracture of the 
elbow with involvement of the ulnar nerve, 
there may be limitation of motion equiva- 
lent to 18 per cent. The hand radical due 
to sensory disturbance, contraction de- 
formities of the last two fingers, probably 
paralysis of the extensor muscles of the 
hand, atrophy and weakness may give a 
40 per cent disability of the hand radical. 
Here, too, we take the larger disability 
of the two as the one for the entire 
extremity. 
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In a fracture of the metacarpals with 
poor position and some shortening, the 
arm radical has no disability, no limitation 
of motion in the shoulder, elbow or wrist. 
There is no gross involvement of the power 
of the shoulder, arm or forearm muscle 
group, and there may or may not be gross 
involvement or coordination of the upper 
and forearm muscles. But the hand radical 
is definitely impaired due to the fact that 
there is some inability to grasp objects 
between the folds of the fingers. 

Back injuries and their end-results are 
made difficult to evaluate. We are unable 
to determine the muscular power of the 
various muscle groups, even with a spring 
balance. The wide variation in movement 
in motion of the spine, particularly in the 
lower lumbar section where we have so 
many congenital abnormalities and varia- 
tions, makes the job a very difficult one. 

Head injuries, chest injuries and all 
other injuries, outside of the extremities, 
are very difficult to estimate. Yet they, too, 
must be computed if the injured man is to 
get his just award. 

We have found another way of deter- 
mining that man’s physiological disability. 
We determine that through the use of a 
workshop where these men are put to work 
at various processes from the very lightest 
processes to the heaviest of operations. 

The shop is fitted out as a carpentry 
shop, with a great many other activities. 
We have printing; show card writing, 
looms, flower making and several other 
items. The injured workers start in at 
seated occupations, using an ordinary 
coping saw, cutting out stencils, the lightest 
sort of occupation that any individual can 
do if he has the use of his hands and is 
able to get to a place. 

We arbitrarily appraise a disability of an 
individual in accordance with the type of 
work that he can do. If he is only able to 
go to this first process and not go on to 
the second or third process, we consider 
his disability two-thirds of the total. 
We feel if he can do this, he has at least 
one-third functional vocational capacity. 

The next mechanical process is a little 
more difficult. The man has to stand at a 
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work bench and use a file, hammer 2nd 
saw, work which varies from light to 
moderately heavy operations. We call this 
standard practices. 

And, finally, he has to do the third type 
of work, the hardest kind of carpentry, 
climbing up and down ladders, and using a 
hammer, saw, nails and file on the heaviest 
kind of work projects. 

We call this the Curative Workshop 
since many of the claimants are completely 
rehabilitated through work treatment. We 
take those with neurotic reactions. They 
seem to improve considerably and go back 
to work. One man had a back injury and 
was out of work for about two and one-half 
years following his injury. We started him 
in at the lightest kind of seated work 
cutting out toys from three ply veneer. 
He was finally graduated to the point 
where he could do this work and, finally, 
left the shop doing everything a normal 
man could do and he was awarded no 
permanent disability. 

Another man with a back injury was out 
of work for three and one-half years. He, 
too, thought he was disabled for life. His 
condition was complicated by hysterical 
reaction. He had an hysterical scoliosis, and 
he spent several months in the shop before 
he returned to normal, but he went back to 
work as a laborer. He received no perma- 
nent disability, although he was on tempo- 
rary disability for the period of observation 
in the shop. 

Still another man with a head injury 
developed a marked psychoneurotic reac- 
tion. He was a machinist. He couldn’t go 
back to the same work. He received an 
award of 10 per cent of total permanent, 
not based upon any definite method of 
measurement, just a compromise between 
the parties on both sides. Then after a 
short period of time in a curative workshop 
we secured employment for him as a 
laboratory helper. 

An interesting case was that of a man 
who had a severely fractured skull, followed 
by epileptiform seizures; also complicated 
by a fracture of one hip. His epileptiform 
seizures were so severe and so frequent t 1at 
it was necessary to hospitalize him. He ~vas 
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place in one of the state institutions for 
epile; ‘ics, stayed in there for six years. 
Duri g that time the seizures subsided 
consi erably, so that he rarely had more 
one attack a week, and even that 
could be controlled with sedatives. 
is finally sent to us not so much for 
‘ctermination of his disability, because 
-ceived a disability award of 100 per 
cent of the total, but to determine his work 
capacity. He spent a considerable period 
of time in the shop. We started him out at 
very light processes. He was not a very 
consistent worker, but he gradually did 
develop some of the industrial virtues of 
persistency and punctuality. Incidentally 
we keep time cards on all of these patients 
in the shop. He developed to the point 
where he could do what we call standard 
practice, but never went beyond that 
point. We finally secured a position for 
him as a telephone operator, making $25.00 
a week. He is still employed at that job. 
At night he secured a position for himself as 
a cashier in a restaurant, made some extra 
money. The restaurant is going out of 
business, but he still has the telephone 
operator job. 

The cases I have described we considered 
to be very difficult to rehabilitate and yet 
oe men are not without working capac- 

Amputation cases are also difficult 
oral ems. We find it very difficult to fit 
artificial limbs to individuals with amputa- 
tions above the knee. If they have one off 
below and one above, it is not very difficult. 
A heavy set individual is the most difficult 
type to fit. What we try to do is to furnish 
them with short legs without knee joints 
and get them adjusted to walking on the 
short legs for a considerable period of time. 
When they have toughened the stumps 
sufliciently we give them regular artificial 
legs, but shorter than usual because of the 
top-heavy weight that they have to 
support. In a small number of instances, 
we have been able to get them to wear 
shot, but regular artificial legs, particu- 
larly; in light persons. 

Regardless of the part of the body in- 
volved, physiological utility can be used as 
a measure of disability. For example, 
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function in the upper extremity is expressed 
in the factors of motion, strength and 
coordination which can be measured. 
Weight bearing is the chief physiological 
function of the lower extremity. In endo- 
crine disturbances like diabetes it is the 
carbohydrate metabolism that forms the 
functional basis for the determination of 
permanent disability. In nephrectomy it is 
the remaining kidney function which is 
utilized as a basis for determining the 
compensation that is to be paid. 

The structural changes resulting from 
accidental injuries show no consistent or 
direct correlation with the functional 
disability. 

A severe fracture deformity may be 
accompanied by little or no functional 
disability; w hile a minor structural change 
may occasion a severe functional disability. 
This is due to the fact that the body 
economy contains a safety factor in the 
presence of disease. The body must main- 
tain its normal function or it dies. It con- 
tinues to operate by having extra resources 
to call upon both in structure and function. 
Through self-repair, regeneration, hyper- 
trophy dependent on new conditions, 
vicariousness of function, the body combats 
its environment. 

The end-results of industrial accidents, 
therefore, should be appraised not on the 
basis of structural changes but on disturbed 
function. 


SUMMARY 


The conservation and protection of our 
man power depends on the concept of the 
worker as a social and economic unit. 
Because of the accident hazards of in- 
dustry, it is necessary to preserve this man 
power by proper health and accident safe- 
guards. Where safeguards are inadequate 
and injury occurs replacements for reduced 
earning capacity should be made in the 
form of compensation awarded on a 
rational basis. Where compensation is 
inadequate to re-establish the worker as an 
independent economic unit, he should be 
rehabilitated and restored to remunerative 
employment through physical and voca- 
tional re-training. 
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GRANULOMA OF THE BLADDER 
REPORT OF AN UNUSUAL CASE 


A. F. WeryERBACHER, M.D., AND JAMES F. BALCH, M.D. 


INDIANAPOLIS 


RANULOMAS of the urinary tract, 

although not uncommon, have re- 

ceived very little space in the 
literature. Likewise, our leading textbooks 
in urology scarcely ever mention this 
group of cases. 

Because of the fact that these hyper- 
plastic inflammatory lesions cause such 
symptoms and findings as hematuria and 
pyuria, they assume clinical importance. 
Also when occupying a portion of the 
urinary tract, which can be inspected by 
either cystoscopy or urethroscopy, they 
are often mistaken for neoplasms. 

The urinary bladder is the seat of many 
inflammatory processes, both intravesical 
and extravesical, and it predominates 
over the other urinary tract structures in 
granuloma formation. 

The etiological factor, which is always 
irritation, may be due to numerous causes. 
Granulomas occur frequently as a result 
of chronic cystitis. They may be single or 
multiple and may occupy the bladder wall 
in any portion. As a rule, they are small 
and not mistaken for new growths, but 
occasionally when the chronic infection 
is of very low virulence, they may assume 
vast proportions and closely resemble 
neoplasm. 

Braasch and Hurley! state that with 
bladder distention most granulomas will 
flatten out, which does not occur in the 
case of epithelioma. This, however, did 


' Braasch, W. F., and Hurley, M. V. Granulomas in 
the urinary tract. J. Urol., 18: 595-605 (Dec.) 1927. 


not occur in our case. They point out the 
fallacy in biopsy specimens removed cysto- 
scopically, because many epitheliomas are 
associated with a certain amount of in- 
flammatory tissue. Numerous biopsy speci- 
mens would probably clear the diagnosis. 

Incrusted cystitis often causes and 1 
associated with granuloma formation. Like. 
wise many necrotic neoplasms are coated 
with urinary salts, and this also makes a 
diagnosis at times difficult. Careful study 
will clarify the diagnosis. 

Tuberculosis of the urinary tract, with 
its virulent toxin and infection, often 
causes granuloma formation in the bladder. 
At an early stage the granulomas occupy 
the area of the bladder wall adjacent 
to the ureteral orifice of the infected 
kidney. Later they may involve the entire 
bladder wall and occur in large numbers, 
at times attaining large size. Recognition 
of this picture is very important, because a 
suprapubic attack of such a tuberculous 
granuloma mistaken for a neoplasm will, 
in a high percentage of cases, result in 
permanent fistula formation. Such an 
error can usually be avoided by a careful 
and thorough study of the case. On the 
other hand, ‘the granuloma occurring in the 
non-specific cases of cystitis may be 
confused with tuberculosis of the bladder.! 

The indwelling catheter of long- 
continued use may cause granuloma fer- 


1 Braasch, W. F., and Scholl, A. J. Possible errors in 
the diagnosis of renal tuberculosis. J. A. M. A., 2 
688-692 (March 1) 1924. 
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on, especially around the internal 
ncter. 
reign bodies remaining in the bladder 
long period of titae may cause granu- 
to develop, as we have seen on 
cal occasions. 
reign bodies in the abdominal cavity 
close proximity to the bladder wall 
may cause (as in the authors’ case) 
granuloma formation. 

Extravesical neoplasms invading the 
bladder wall cause such phenomena but 
usually occur on the bladder floor, because 
of their close relation to this portion of the 
bladder in the majority of cases. 

The symptoms encountered in these 
cases rarely are due to the granuloma 
formations but are due to the primary 
etiological factor, which varies from case 
to case. 

Hematuria is a frequent finding, and is 
characteristic of all granulation tissue. 

Pyuria associated with frequency and 
dysuria often occurs and is usually due to 
the underlying pathology and not to the 
granuloma. 

Pain and abdominal tenderness may be 
the case, as in our patient, when the 
causative pathology occurs within the 
abdomen or about the adnexa. 

Obviously, the treatment should be 
directed at the causative factor, whatever 
it may be. Some men have claimed the 
granulomas may cause vesical symptoms 
and have advocated cystoscopic fulgura- 
tion of the small inflammatory lesions, 
only to be rewarded by a new growth 
in most instances, as long as the under- 
lying irritation persisted. 

In rare cases, suprapubic removal of 
enormous granulomas may be indicated. 

Removal or treatment of a tuberculous 
kidney, foreign body, chronic cystitis, or 
whatever the case may be, will in most 
instances be followed by a regression of the 
granuloma. 


CASE REPORT 


\Irs. L. A., aged thirty-five, white, entered 
the hospital complaining of soreness over the 
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entire lower abdomen with intermittent cramp- 
ing pains low in the pelvis. She complained of 
some burning and frequency with nocturia 


Ate 


Fic. 1. Photomicrograph of tissue removed from blad- 
der, showing typical granulation tissue with high 
vacularity. No evidence of malignancy. 


three to four times. These complaints dated 
back five months. 

Her past history was not of consequence 
except that she had a bilateral salpingectomy 
and appendectomy elsewhere thirteen years 
previously. 

Physical examination revealed a 
nourished woman, with no outstanding find- 
ings except tenderness over the lower abdomen 
on pressure. During the routine laboratory 
work-up the urine was found to be loaded with 
pus cells and she was at once referred for 
urological investigation. Her phthalein output 
on two different occasions was 80 per cent in 
two hours. 

Cystoscopy revealed a bladder with all land- 
marks lost because of a heavy coating of muco- 
pus over its walls. The vault appeared 
roughened and was suspicious of bullous 
edema. 

Irrigations were advised to cleanse the 
bladder. 

Following irrigation for several 
cystoscopy revealed a much improved bladder. 
Both ureteral orifices appeared normal and 
emitted clear jets of urine. 


well- 


days, 
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On the roof of the bladder, in the midline, 
was seen a sessile type of new growth. It did 
not have the appearance of the usual sessile 
neoplasm. It appeared rather necrotic in certain 
areas and seemed to be very vascular. The 
bladder wall adjacent to the mass was inflamed 
and presented some bullous edema. The 
appearance of the lesion did not change with 
bladder distention. 

The Wassermann reaction was_ reported 
4 plus, and the possibility of a gumma was 
considered; granuloma was not contemplated. 

Cystoscopic photography was attempted, 
with the aid of Dr. W. N. Wishard, Jr., but 
proved futile when the films were developed. 

Two weeks later, cystoscopy revealed much 
the same picture as previously, except that the 
new growth seemed to be less fulminant in 
appearance than before, and there was less 
bullous edema adjacent to its base. 

The patient was dismissed and was to be 
given antileutic therapy for six weeks. A 
cystoscopy was then to be done in order to 
note any change in the growth before consider- 
ing a surgical attack on the tumor. 

Four weeks later the patient was admitted 
to the hospital in a critical condition, with 
symptoms of acute intestinal obstruction. An 
exploratory laparotomy was done, under 
sodium amytal and nitrous oxide anesthesia. 
A loop of ileum was found adherent and firmly 
bound to the bladder wall at its vault by a mass 
of inflammatory tissue; the bowel was ob- 
structed at this point. While freeing the mass, a 
small abscess, which was incorporated between 
the ileum and the bladder, ruptured. A foreign 
body was found in the abscess cavity and it 
proved to be a small gauze sponge, evidently 
left in the abdominal cavity following the 
surgical procedure thirteen years previously. 
The abscess cavity containing the gauze sponge 
was in intimate relation with the bladder wall 
in the region of the suspected growth, which 
was previously studied cystoscopically. This 
section of the bladder wall was resected and 
closed. The ileum was then released of all 
adhesions. The postoperative course was very 
stormy, and the patient died on the fifth day. 
Autopsy was not permitted by the family. 

Pathological report: Gross pathology: The 
gross specimen is a bladder tumor about 
50 mm. in diameter, 10 mm. thick, separated 
into two parts, each about 5 mm. thick. 

Microscopic pathology: The tumor is com- 
posed of new and old granulation tissue, con- 
taining many eosinophiles and very many 
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pus cells. There is no evidence of malignaic 

Diagnosis: Chronic productive cystitis, in- 
volving the entire bladder wall, giving the 
appearance of a granuloma. 


COMMENT 


Several factors about this case are very 
interesting. It is of interest to note that 
the foreign body left in the abdominal 
cavity had caused no symptoms for more 
than twelve years. This seems to bear out 
the assumption of Dawydov,' who states 
that a tampon left in the abdominal 
cavity is not a valid excuse for a laparot- 
omy, providing no symptoms are present, 
since they evacuate into a hollow organ 
such as the bowel or bladder. Most men, 
however, do not agree with the statement 
of Dawydov because of the attendant 
dangers of such a foreign body, so well 
demonstrated by our case. 

Had the abscess, with the gauze sponge, 
ruptured and evacuated into the bladder, 
no doubt the disastrous outcome of the 
case would have been averted. 

The peculiar circumstance encountered, 
namely, the positive Wassermann reaction, 
coupled with our apprehension concerning 
the appearance of the tumor, possibly 
caused procrastination and deprived the 
woman of a better result which earlier 
surgical intervention, before the onset of 
obstruction, probably would have given 
her. 

Although the granuloma was exceedingly 
vascular no hematuria occurred; the chief 
finding was a pyuria with its attendant 
symptoms. 


CONCLUSIONS 


1. Granuloma of the bladder, although 
frequently encountered by the urolo- 
gist, has received little attention in the 
literature. 

2. Because hematuria and pyuria fre- 
quently occur with granuloma, it is of 
real importance from a clinical standpoint. 

3. A correct diagnosis of granuloma 
of the bladder presupposes proper manaxe- 
ment of the case. 


1 Dawydov, G. L. Fate of foreign body left in »b- 
dominal cavity. Arch. f. Gynik., 11:98 (Oct. 24) 1032. 


PRIMARY LYMPHOSARCOMA OF THE INTESTINE* 


HERMAN CHARACHE, M.D. 


BROOKLYN, N. Y. 


YMPHOSARCOMA of the intestine 
is rare. Nothnagel’ reviewed 21,358 
autopsies performed at the General 

Hospital in Vienna from 1882 to 1893 and 
found only g cases of lymphosarcoma of 
the intestine. To this series he added 
one of his own cases of lymphosarcoma 
of the small intestine concurrent with 
tuberculosis of the intestine. Libman? 
in his survey did not uncover a single 
case of intestinal sarcoma in the Berlin 
Pathological Institute from 1859 to 1875. 
From the collected literature, however, 
he amassed 59 cases of primary sarcoma 
of the small intestine. Smoler* in 1898 
reported only 13 cases of lymphosarcoma 
of the intestine among 13,036 autopsies 
performed at the Prague Pathological 
Institute. Up to 1913 Crowther‘ collected 
from the literature 191 cases of sarcoma 
of the small intestine, 48 of which were 
lymphosarcomas. Warthin® in 1915 found 
only 2 cases of lymphosarcoma of the 
intestine among 2000 malignant neoplasms 
in the young examined at the Pathological 
Laboratories of the University of Michigan. 
The literature up to 1919 contained 249 
cases of primary lymphosarcoma of the 
intestine, as reviewed by Graves,® who 
added 3 of his own. In an analysis of 
54,000 autopsy records in the German and 
Austrian hospitals, Staemmler’ in 1923 
found 33 cases of sarcoma of the intestine, 
an incidence of 0.06 per cent. Fisher’ in 
1925 reviewed the records of the Royal 
Price Alfred Hospital in Sydney, Australia 
for the fifteen years, 1910-1925, and 
uncovered only 5 cases of sarcoma in a 
series of 265 cases of malignant disease 
of the small and large intestine, excluding 
the rectum. In 1928 Vercellatti® reported 


7 cases of sarcoma of the intestine in 
14,585 autopsies. Ullman and Abeshouse” 
in 1932 collected 125 cases of lympho- 


Fic. 1. Patient nine months after operation. 


sarcoma of the intestine since the report 
of Graves, and added one of their own, 
making a total of 375 cases of I[ympho- 
sarcoma of the intestine. The case herein 
reported makes a total of 376 cases. 


CASE REPORT 


F. P. (41916), aged seven, Italian, was 
referred to the Brooklyn Cancer Institute from 
another hospital on December 4, 1933 for x-ray 
therapy. 

Previous History: About September, 1933 the 
patient developed a cough and his mother 
noticed that he was getting pale, his appetite 
was failing, and he was inactive. He was brought 
to the hospital for a general examination. 


* From the Brooklyn Cancer Institute, Dr. Ira I. Kaplan, Director. 
I7I 
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The patient had had poliomyelitis a year 

before and pneumonia four years previously. 

Otherwise his health had always been good. 


Fic. 2. Resected segment of intestine, showing (a) Nor- 
mal lumen; (6) dilated lumen with tumor in the wall 
of intestine. 


During the course of the examination a mass 
was found in the midline below the umbilicus. 
The mass persisted after catharsis and colonic 
irrigations. The urine was normal, the Was- 
sermann reaction negative. The blood count 
was: hemoglobin 74 per cent, R.B.C. 3,850,000, 
w.B.c. 11,800, with 66 per cent polymorpho- 
nuclears. X-ray of the lungs showed no path- 
ology there. X-ray of the gastrointestinal canal 
showed what appeared to be some pathology 
connected with the small intestine, which did 
not appear to obstruct but showed dilatation 
or distortion of the gut. A provisional diagnosis 
was made of omental or mesenteric cyst or 
sarcoma. 

Three days following a transfusion, an 
exploratory laparotomy was performed by 
Dr. Dexter B. Davis, and a tumor about 314 
inches in diameter involving the ileum at 
about the middle of its lower third, which was 
freely movable, was found. Large glands were 
found throughout the mesentery, running 
down to its root. The tumor and about 2 inches 
of normal gut on either side were resected, and 
a lateral anastomosis was completed. The post- 
operative diagnosis was lymphosarcoma. 

The pathological report by Dr. James W. 
Denton was as follows: “‘Gross: An ovoid mass 
10 cm. long and 6.5 cm. in diameter. A segment 
of small intestine 5 cm. long protrudes from 
each end. On section the mass is hollow with 
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walls 1 to 1.5 cm. thick. The cavity con‘ains 
fecal material and communicates with the 
lumina of both segments. The walls on se: tion 


Fic. 3. Lymphosarcoma of intestine under high power. 


are watery, white, and translucent. It appears 
to be a tumor infiltrating the walls of the gut 
in a connective fashion. 

“Histological: Sections show wall of intestine 
infiltrated by new growth of lymphocyte 
order. The mucosa is almost completely 
ulcerated. 

‘Diagnosis: Lymphosarcoma of ileum.”’ 

Twenty-six days after this operation the 
boy was referred to the Brooklyn Cancer 
Institute for x-ray treatment. X-ray examina- 
tion at that time revealed no metastasis to 
lungs or long bones. 

On last examination, September 3, 1934, the 
patient was up and about, had no complaints, 
and the wound was healed. There was no 
evidence of any masses in the abdomen, or of 
any glandular involvement. The chest did not 
reveal any pathology. Temperature, pulse and 
respiration were normal. The blood count was: 
hemoglobin 70 per cent, R.B.C. 3,980,000, 
W.B.C. 7,200, with 48 per cent polymorp.0- 
nuclears, 50 per cent lymphocytes, 2 per ccnt 
eosinophils. 
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‘nt received x-ray therapy to the lower 
en, two ports, anteriorly and posteriorly, 
day intervals, totaling 860 r units. This 
yurse of 860 r units was repeated a week 


patient is at the present time, one 
ifter operation, gaining weight, very 
and attending school. 


CONCLUSION 


“rom a general review of the literature 
from 1859 to 1932, one concludes that: 

1. Lymphosarcoma of the intestine is 
rare. 

2. It is more common in the small 
intestine, especially in the ileum. 

3. It is more common in the male 
than in the female, and more prevalent 
in the young. 

4. Unlike carcinoma, the affected seg- 
ment becomes dilated in the form of a 
pouch; stenosis is uncommon. Perforation 
may occur. 

5. Unlike carcinoma, general symptoms 
of cachexia and anemia appear early. 

6. The treatment is surgery, followed 
by x-ray therapy. If surgery is contra- 
indicated, x-ray therapy alone is applied. 

>. Prognosis is poor. The average dura- 
tion of life is from one year to eighteen 
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months. Some cases are reported in which 
the duration of life was considerably 
longer. 

8. A case is herein reported where 
lymphosarcoma involved the small intes- 
tine, and in which the patient is apparently 
in good condition following surgical and 
x-ray treatment. 
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CONCLUSION OF DR. 


The interchange must have taken place 
or infection would surely have resulted. 
It must equally surely have been very 
slow or a recognizable change in size 
in the swelling when the bladder was 
emptied .could have been detected. The 
relief from pain on voiding secured by 
pulling the mass laterally was probably 
due to bringing the wall of the pouch in 
line with the oblique tear through the 
tencon and lessening the pressure of the 
shar» inner fascial edge against it. 


WHITE'S ARTICLE* 
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TRAUMATIC INTERSTITIAL HERNIA 
OF THE BLADDER 


RIcHARD JosEPH WHITE, M.D. 


FORT WORTH, TEXAS 


A COSTA says that true traumatic 
herniae may be divided into two 
main groups: 

1. A hernia caused by direct trauma to 
the inguinal canal such as a fall upon a 
pointed object which tears the tissues of 
the inguinal region. 

2. Self-produced herniae (as by those 
wishing to escape military service). Re- 
ferring to the inguinal hernia he says, “A 
true traumatic hernia which arises immedi- 
ately from a violent force is in at least a 
temporary state of irreducibility and is 
accompanied by violent pain, collapse, 
nausea, vomiting and inability to walk or 
stand.” 

The Committee of the American Rail- 
way Association recently approved the 
definition of T. H. Carrow of accidental 
rupture as follows: 


Hernia should be considered accidental 
where there is a real traumatic hernia resulting 
from the application of force directly to the 
abdominal wall either puncturing or tearing 
the wall. All other cases should be considered 
as either congenital or of slow development, 
being a disease rather than an accidental 
injury, unless conclusive proof is offered that 
the hernia was immediately caused by such 
sudden effort or strain that: 

1. The descent of the hernia immediately 
followed the accident. 

2. There was severe pain in the hernial 
region. 

3. There was such prostration that the 
employee was compelled to cease work 
immediately. 

4. The above facts were of such severity 
that the same was noticed by the employee and 
communicated to the employer within twenty- 
four hours after occurrence of the hernia. 

5. There was such physical distress that the 
attendance of a licensed physician was required 


within twenty-four hours after the occurrence 
of the hernia. 


These remarks refer of course largely 
to the inguinal variety of hernia and to 
cases where the question of compensability 
arises. 

Lower and Hicken im a recent discussion 
of interparietal hernia say of interstitial 
hernia: 


In interstitial hernia the sac burrows its 
way between the layers of the abdominal wall 
and may be found in any of the following posi- 
tions: (1) between the transversalis muscle 
and fascia; (2) between the transversalis and 
internal oblique muscles; (3) between the 
fibers of the internal oblique muscles, or (4) 
between the internal and external oblique 
muscles, the latter being by far the most 
common position. 


Many writers contend that the only 
variety seen is the form in which the sac 
lies between the two oblique muscles. These 
preliminary remarks are made to establish 
a basis for the title I have selected for this 
case report. 

Hernia of the bladder is commoner 
in men than in women. The inguinal 
variety represents about 80 per cent, 
the femoral about 20 per cent, with 
occasional cases of obturator perineal 
sciatic and ventral occurring. Robnett 
tabulates nine causes for bladder herniae; 
(1) accumulation of prevesical fat; (2) 
weakened abdominal walls; (3) trauma 
to abdominal walls, (4) distention of 
bladder, (5) bladder diverticula, (6) obes- 
ity, (7) pregnancy, (8) old age, (g) con- 
genital. Jaboulay and Villard classify 
bladder herniae as (1) extraperitoneal 
where the bladder is without the per'to- 
neum, (2) paraperitoneal where the blac der 
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is bes'de the peritoneum, part of the sac 
being formed by the peritoneum covered 
‘the bladder. This is the commonest 
varit (3) Intraperitoneal where the 
blader is within the peritoneum. The 
extre peritoneal variety is the rarest. He 
quotcs Watson as calling attention to 
functional symptoms such as dysuria, 
frequency and urination in two stages. 
In a few large herniae of the bladder the 
paticnts have had to lift up the mass in 
order to empty the bladder completely. 
Dysuria, frequency and urination in two 
stages have been cited as symptoms of 
bladder hernia but it has long been known 
to urologists that these symptoms can 
also be due to bladder diverticula. There 
is only one symptom of real value in 
diagnosing a bladder hernia and that is a 
bubonocele that disappears on urination 
and reappears when the bladder fills. 
The case to be presented was like none 
I have seen described and conspicuously 
lacked the filling and emptying signs. 
Strangulated hernia of the bladder has 
been reported a good many times, most 
often in femoral herniae. Bladder diver- 
ticula have been found in herniae. A trau- 
matic hernia of the bladder through a slit 
in the conjoined tendon that occupied 
largely an interstitial position after emerg- 
ing from this unnatural opening, I believe 
must be very rare. 


wall 


CASE REPORT 


A sixty-six year old white man, a stationary 
engineer, was admitted to St. Joseph’s Hospital 
November 11, 1933. He complained of a large 
lump in his left groin and pain on urination. 
He had known that he had a hernia on his left 
side for twenty years but it had never bothered 
him much. He wore a truss for many years 
but for the last six years had left it off. His 
hernia had not increased in size had never 
descended into his scrotum. Three months 
before admission while standing on top of a 
cylincer on his engine which was some 2 feet 
in ciameter he slipped and fell obliquely 
astrie of it striking his left groin sharply 
against the free edge. He had severe pain but 
finis!ed out his night’s work. He saw that he 
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was bruised in the groin and soon noticed an 
increased swelling. The next afternoon he 
drove his car forty miles to a neighboring town. 
When he started back the pain in his groin 
became worse and he saw that his lump had 
further increased in size. He had to stop at a 
farm house because of intense pain and was 
driven into town. On arrival he was in agony. 
A doctor was called and gave him two hypo- 
dermic injections of morphine without com- 
pletely easing it. The doctor made prolonged 
efforts at manual reduction without success 
and urged immediate operation. This was 
refused. There was never any cramping or 
vomiting. The pain and soreness gradually 
abated but the mass slowly but steadily in- 
creased in size. For several days after the 
injury he had frequent and painful urination 
but remembers passing no bloody urine. He 
still had discomfort while voiding but soon 
learned that it could be lessened by pulling 
the mass in his groin away from the midline. 
He was certain that emptying his bladder did 
not affect the size of the mass. Its size and 
shape were not altered during the two days 
he was observed before operation. 

Physical examination showed a moderately 
obese sixty-six year old white man whose 
routine examination was of no special interest. 
There was a large, fluctuant, moderately tense, 
painless, ovoid swelling measuring about 6 by 
4 inches in the left lower abdominal region. 
Its long axis was directed downward and 
inward lying mostly above and mesial to the 
inguinal ligament. There was a slight impulse 
on coughing at the lower and lateral margin 
of the swelling. It did not descend into the 
scrotum. The cord seemed to pass lateral to 
and then behind the tumor. Manipulation 
failed to influence its size and emptying the 
bladder accompanied by the patient’s usual 
manoeuvre brought no reduction in size. The 
urine was negative except for a very occasional 
white blood cell. Various diagnoses were 
offered, my own being atypical hydrocele of 
the cord. Dr. Clay Johnson, with whom I 
operated upon the patient, insisted the mass 
was bladder in the face of the failure of urina- 
tion to alter its size. 

Under procaine hydrochloride anesthesia 
reinforced with nembutal and morphine, the 
usual oblique inguinal hernia incision was 
made. When the aponeurosis of the external 
oblique was exposed the bulk of the mass was 
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beneath it and mesial to the usual site of a 
hernial sac. On laying open the tendon in the 
direction of its fibers a large fluctuant mass 


covered with fat was dissected off the cord. 
An unusual number of veins were seen on this 
tumor. The cord was then dissected free of a 
direct hernial protrusion low down in the 
canal. This was opened and a finger in it 
revealed a small indirect opening higher up 
with the deep epigastric vessels between them. 
The indirect hernial sac was found rather 
intimately attached to the mesial mass. It 
was freed and the two sacs dealt with in the 
customary manner. The inner swelling was now 
investigated. The flat tendon was dissected 
up from the internal oblique far toward the 
midline so that the mass was interstitial. The 
inner pillar of the external ring was very tight 
and part of the mass had insinuated itself 
downward and inward from the pillar further 
dissecting up the tendon. The pillar was 
divided. Manipulation still did not reduce it 
appreciably in size though the patient com- 
plained of an urgent desire to urinate. Finally 
a narrow oblique slit about 11 inches long and 
about 34 inch from and parallel to the edge of 
the conjoined tendon with sharp fascial edges 
was found through which the bladder emerged. 
This was lengthened and the neck of the 
protruding portion of the bladder freed. Since 
the mass had been out several months and was 
large and really amounted by now to a huge 
diverticulum it seemed best to resect it. This 
was done. The urine was limpid and there was 
no congestion of the bladder walls showing 
that there must have been at least some inter- 
change of fluid between the bladder proper 
and the hernial pouch. The trigone and 


White—Hernia 


JANUAR 1935 
prostate appeared normal. Most of the pouch 
was trimmed away. The bladder was c! sed 
with three layers of continuous suture. of 
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tanned dulox catgut. The slit in the conjoined 
tendon was first closed with a continuous suture 
of chromic gut over the stump of the bladder. 

The remainder of the hernial repair is of no 
interest. A tissue drain was put in the fat for 
twenty-four hours. An indwelling urethral 
catheter was inserted. Except for considerable 
pain in the wound and a slight chilly sensation 
on the afternoons of the fifth and sixth post- 
operative days, his convalescence was unevent- 
ful. His highest postoperative temperature 
was 100°F on the second postoperative day. 
His catheter was removed on the seventh day 
and he left the hospital with his wound soundly 
healed and his bladder comfortable twenty 
days after his operation. A recent note says 
he is back at work and comfortable. 


COMMENT 


It is hard to see any explanation of the 
unusual findings here presented except 
sudden, severe pressure on a distended 
bladder which instead of rupturing forced 
a portion of its wall through the fibers of 
an ordinarily very strong tendinous struc- 
ture which may have been weakened by 
former wearing of a truss. In any case, the 
lateral pressure of the tense fibers of 
the tendon evidently allowed more fluid 
to go into the artificial pouch when the 
bladder was distended than it permitted 
to flow back when the bladder was em; ty. 

(Concluded on p. 173.] 
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JEAN NICOLAS CORVISART 


EAN NICOLAS CORVISART was 
born in the tiny hamlet of Dricourt, 
February 15, 1755, but soon after his 

birth his father moved to Paris. Due to 
lack of funds he was sent to live with an 
uncle. At the age of thirteen he attended 
the College of Saint Barbe, where he proved 
to be lazy and quarrelsome. His father 
and uncle wished him to become a lawyer 
and his studies were along these lines. 
Attending several medical clinics in Paris 
he decided he was not fitted for the law 
and to study medicine. For this his father 
kicked him out of the paternal home. 

Penniless, he got a position in the Hotel- 
Dieu as a nurse, for which he was given 
his lodging and board, and the opportunity 
to study medicine. His inaugural thesis 
(1782) was entitled: “‘Is plethora sufficient 
to produce the menstrual evacuation?” 
In 1785, standing at the head of his class, 
he was given the degree of Doctor-Regent 
by the Paris Faculty of Medicine. 

He became adjunct to the chair of 
anatomy and taught operative surgery, 
obstetrics and physiology. 

On the death of Desbois in 1788, Cor- 
visart succeeded him as physician to the 
Charité Hospital. From then on his fame 
grew steadily. When the Medical School 
was created in 1795 he was chosen to 
occupy the chair of medicine. Two years 
later he was made Professor of Medicine 
at the Collége de France. In 1799 Bartlez 
anc he were made physicians to the govern- 
ment. Later he was personal physician to 
Bonaparte as First Consul. He was one of 
three physicians in whom Napoleon had 
fait). With the advent of the First Empire 


he became chief physician to the Emperor, 
the Empress and the Court. 

He was made a member of the Academy 
of Sciences in 1811, and of the Academy of 
Medicine in 1820. 

Napoleon created him a Baron of the 
Empire, and an Officer of the Legion of 
Honor, and a Commander of the Order of 
the Réunion. Owing to the demands of the 
court and government he resigned his 
teaching positions in 1805, and was made 
professor emeritus. 

It is said that Corvisart was among the 
first to carry out and insist on routine 
physical examination. Also, he was a genius 
in organization. 

In 1808 he translated Auenbrugger’s 
book on percussion into French. In 1797 
he translated from Latin into French 
Max Stoll’s “Aphorisms on the Knowledge 
and Cure of the Fevers.” In 1802 he trans- 
lated the aphorisms of the renowned 
Boerhaave. His outstanding work was 
“Essai sur les maladies du coeur et des 
gros vaisseaux”’ (1806), of which the third 
and last edition appeared in 1818. Corvi- 
sart edited the “Materia Medica” of 
Desbois de Rochefort in 1789. He founded 
the Journal de Médecine, Chirurgie et 
Pharmacologie. 

We are told he was a good companion, 
but due to marital troubles and the death 
of a son, was morose and melancholy. 
Late in his life he lost his fortune. 

Following a slight stroke in 1815 he 
retired from the practice of medicine. 
He lived six years more. Another stroke 


caused his death on September 18, 1821. 
We 
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[From Fernelius’ Universa Medicina, Geneva, 1679.] 


BOOKSHELF BROWSING 


TWO EARLY DUTCH EDITIONS OF AMBROISE PARE 


Janet Dog, B.A. 


NEW YORK CITY 


HE imposing folios of the collected 
editions of Ambroise Paré’s works, 
first issued by himself in 1575, and 
continued through forty-odd editions and 
translations down to that produced by 
Malgaigne in 1840, have almost completely 
overshadowed the original single volumes, 
out of which the whole is built. Paré had 
written his maiden book thirty years 
before the first collected volume. It ap- 
peared in Paris, 1545, ““La Methode de 
traicter les playes faictes par hacquebutes 
. ,” and was manifestly the effort of a 
practical army surgeon to explain some of 
the technicalities of his profession in terms 
his compeers could understand. Since 
the young barber-surgeons generally did 
not have the classical education required 
of physicians, they could not use the 
accepted Latin textbooks of the time. 
There were few enough even of those, Guy 
de Chauliac and Jean de Vigo being the 
chief ones, and although translated into 
the vernacular, they were becoming out- 
grown by the advances in surgical practice. 
Paré knew no Latin himself; he had 
studied his art under various teachers and 
spent four years as interne at the Hotel- 
Dieu. After two years with the army in the 


field, where he made his famous discovery 
that the wounded survived just as safely 
and more comfortably without the routine 
treatment by boiling-oil, he returned to 
Paris. Following two more years of study 
and practice he was admitted Master 
Barber by the Faculty of Medicine in 
1540. For the next five years, he was 
alternately in service with the army or in 
practice at Paris. It is obvious that he was 
well equipped to address his young col- 
leagues, and he dared to disregard the 
dictum that the language of science must 
be Latin. “La Methode de traicter les 
playes” was a handbook for army surgeons 
in the field, to tide them over their early 
years of “fresh-water soldiering,”’ and was 
written in a clear, simple style. That it 
was popular and met a very real need is 
evidenced by the revised edition published 
by Paré in 1551 and 1552, “La Maniere 
de traicter les playes faictes tat par hac- 
quebutes, que par fleches,”’ this time with 
more of a flourish to the French and with 
many additions to the first scant woodcut 
illustrations. 

Foreign surgeons, too, were eager to 
make use of this convenient little volume. 
Paré himself, in Book 5 of his “Cing 
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livres de chirurgie,” 1572, says that 


foreczners had translated it into their 


native tongues, and Guillemeau in his 
Praejatio to Paré’s “Opera,” 1582, states 
that there were handy versions in use by 
the Spanish, Dutch, and German army 
surgeons. Malgaigne was unable to trace 
any such translations! in 1840. None has 
been noted in all the voluminous literature 
concerning Paré before or since that time, 
with the exception of the incidental 
mention in an article by G. van Rijnberk,’ 
1922, of a Dutch book by Paré ‘in 1556, 
and the listing of the same volume in two 
library catalogues, that of the, Neder- 
landsche Maatschappiy tot Bevordering 
der Geneeskunst, Amsterdam, and that 
of the British Museum. The latter’s 
copy is imperfect and the title is taken 
from the first page of the’ text. (Figs. 1 
and 2.) 

In a census of those of Paré’s works still 
extant in the medical libraries of the world, 
I have located not only five copies of this 
almost unknown 1556 Dutch translation, 
but also its predecessor, a Dutch edition 
of 1547, the unique copy of which is in 
possession of the Library of the University 
of Ghent. It speaks well indeed for the 
practical worth of Paré’s book that within 
two years after its appearance, it had 
not only made its way to Holland, but 
had been issued there in a translation. 
The title-page of this 1547 edition reads: 
“Een suuerlick Tractaet om int corte te 
handelen ende te genesen alderhande won 
den efi quetsuren ghedaen met haeckbus- 
sen, ende ander vierstocken: efi oock 
sulcke als gedaen worden met flitsen, 
pijlen, schichten, efi dijergelijck gheschut: 
efi oock van verbrantheyt, efi sonderlinge 
dat door buspoeder bycompt. Ghemaect 
by Ambroyse Pare, Barbier ende Chir- 
rurgijn tot Parijs, ende ghetranslateert 
wten Francoysche in Duytsch. Geprent 
Thantwerpen by Jan Roelants van K. M. 
geacmitteert librarier. Met Gratie efi 
Previlegie.’ The volume is a_ slender 
octavo of fifty-two leaves, the first forty- 


eight numbered “i” to “xlviii,”’ and 
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measuring 13.4 cm. in height, about the 
same size as the French original. The close 
black-letter of the old Dutch, with mar- 


{uuerlick Lractact om int 


co;te te handelen ende te genefen alderbande won 
dey ci quetfurey ghedary met haechbuffen /ende 
ander vietffocken:ch cock fulche als gedaen 
dev met duergelich 
ghefcbut: et oock van verb;anthept/en fon 
terlinge dat do02 bufporder bprompr. 
emacct 6y AmBopfe Pare/HarBier ende Chis 
y fep 


surgyn tot / ende gbetr 
Srancoy{c§e in Daytf{cG. 


Sepzent Thanewerpen bp Jay Goelants 
vay Ti. sr. geadmitteert libjatics, 
Gatic ci Pzeutlegie. 


Fic. 1. Title-page of earliest translation of Paré’s 
treatise on wounds, done into Dutch at Antwerp, 
1547, “Een suuerlick Tractaet om . . . alderhande 
wonden.”” (Reproduced with the permission of the 
Library of the University of Ghent.) 


ginal notes, accounts for the slightly fewer 
pages, but the entire text is given in full. 
Not very good woodcuts, made after the 
rather crude French ones in that firstling 
of Paré’s pen and heart, accompany the 
text. No mention is made of the translator 
or editor. In the privilege, given at Brussels 
August 27, 1547, are named two other 
books, one on geometry and one on coins, 
the rights to which, with this, are given to 
Jan Roelants for three years, the books 
having been read and approved by Master 
Jaspar de Mere, licentiate in divinity. 
It is not strange that only a single copy 
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should have come down to us, since this 
was not a reference book to be deposited 
in the musty libraries of the sixteenth 


Geemty curerry fel 
Benen alo boucn . men moetfe 


trechen met fulche inffrumenten gheinck 
alo dtt.dat heeft een gefplect pnphen dace 
ftecche cenen p:ucm buinen inne, he ghes 
locke den ba Oe van een hace 
buffe/ weghencmen dat bp op Oepnde niet 
vofen ghemaecht en io. Ooch bp 
grootrr om dat puphen te woder of gacn 
foure, om de Holichert vanden paulufer te 
badt te vullen. ende Dat we te erechen, foe 
wel ut vieefchfo:nughe ale we beenachti 
gic icden bet en fp dat dat Houde ge 
b:ohen en fu int voo;ferde Ofer ghe 
bleuen en fy. 


€cn ciffrment om poly 
wt te 
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linghe goede experte Recepten, efi 
claert met schoone figueren. Ghemaec 
Ambroyse Pare, Barbier ef Chirur 


Qutifaren met poten gedarn, fo. 
pupe. 


Wat onberfcljerde van 


flitfen en pylen. 


5) 


Vs 


WY WY 


Fic. 2. Folio xxv of “Een suuerlick Tractaet,” 1547, showing early Dutch reproductions of Paré’s woodcut 
illustrations. (Reproduced with the permission of the Library of the University of Ghent.) 


century, but the working tool of surgeons 
at the wars. It is on the contrary surprising 
that even one has survived. (Figs. 3 
and 4.) 

The second Dutch edition, 1556, fol- 
lowed soon on the heels of the second 
French, 1551. Its privilege is dated 1554, 
although the book did not appear till 1556. 
It is entitled: “Een suyuerlijc Tractaet 
om int corte te handelen efi te genesen 
alderhande Wonden efi Quetsuren gedaen 
met Haeckbussen, efi ander vierstocké: 
efi ooc sulcke als ghedaen worden met 
flitsen, pijlen, schichten, efi dyerghelijc 
gheschut: efi oock van verbratheyt, efi 
sonderlinge dat door Buspoeder by compt: 
verbetert efi vermeerdert met sonder- 


tot Parijs, ende ghetranslateert wten, 
Francoysche in Duytsch. Gheprint Thant- 
werpen op die Lombaerde Veste in onse 
lieue Vrouwen Thoré bi mi Jan Roelants. 
Anno M.CCCCC. efi LVI. Men vintse te 
coope Thantwerpen op onser lieuer Vrou- 
wen Kerckhof onder den Thoren.” A small 
quarto of forty-one numbered and three 
unnumbered leaves, 18.8 cm. in height, 
it has the same cramped _ black-letter 
typography as in the previous edition. 
It was apparently produced for stern 
practicality, however, and shows little 
of the elegance and refinements of finish 
which are displayed in the ambitious 
volume Paré had dedicated to his king in 
1551: it is still an army-surgeon’s manual, 
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mea: t for field use. The illustrations are 
me crude copies of the earlier ones of 
re-impressions from the blocks of the 
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Cractaet 


om ».ccorce te bandelen genefen alderbande 
Quetfurengedaen met Waechbulleny efi ander vierftoché: efi 
ale gyedaen worden met tiefen/ pyten, dpergheiuc 
ghe (cut: ef ooch pan vecindtbept efi fondertinge dat Dect Mulpordcr 
bp compt: verbetert efi vermerrdert met fonderlinghe goede cr+ 
perte Gccepten /ehi verclacrt met (choone figneren, 
macctt bp Mmbtople Pare / Garbrer eit 
gator Parge /ende ghetranfatcert 
Francopfche in 


€ Sbeprine Thanetwerpen op dtc Combacrde Vefke 
onfe lieuc Broutven Chore Lt mi Fan Goclants, 
Mnne pr. CUCCKL, ci WF. 
€ Men vintle ce coope Thantwerpen op onfcr tieucr 
_Broutwen Rerch bof onder den Thoren. 


Fic. 3. Title-page of second edition of Dutch transla- 


tion, Antwerp, 1556, suyuerlije Tractaet 
om... alderhande Wonden.” (Reproduced with 
the permission of the University and City Library 
of KéIn-Lindenthal.) 
1547 Dutch ‘edition, as far as the latter 
would serve. (Fig. 5.) The extra woodcuts 
in the French of 1551, are here similarly 
reproduced, eight, only, being omitted. 
This new Dutch edition is not an entirely 
fresh translation, by any means: it is a 
combination of the previous Dutch one of 
1547 with parts of the second French 
edition newly translated. The wording 
of the original Dutch title is retained very 
nearly, while the second French rendering 
varies considerably from its prototype 
of 1545. The dedication to the Vicomte de 
Rohan remains, instead of the grandilo- 
qucat inscription to Henri u. The same 
“Aux jeunes chirurgiens de bon vouloir” 
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appears in 1556 as in 1545 and 1547, 
not the greatly changed ‘Au lecteur” of 
1551. The contents of the first part of all 


Soech gheintinuleert- Cen hipuerlijc Trac 

om tnt conte te handelen cii te ghenefen al- 
Wonden cii Querfuren ghedaé met 

Baechbullew efi antre vterftochen to geut- 
uffitecrt bp Weer fReefter Jan Goofens rochiaen 
van inte Jacobs Herche Chantwerpen Vicentiact 
inder Sodbept-vander Heplerigcher MR. dacr toe ge- 
commmitceert to bpder voorlchreuen KH. M.torghe 
laten efi gheconfentcert Jan Goelante dat bp dueren- 
de dentiht van tig. Jaren naefcomende defcn Goech 
alieen fal moghen printen efi ucrcoopen. €ii allo wort 
bp devoorkbreuen allen andcré petty 
ters ende Soethvercoopers tlelue Goech ntet te con- 
terfeptennocl te Printenden voorkbrenen dueré- 
trop Ope verbuerte vanden voorithrenen Goethe 

€iidacrenbouen teincurerentot bebocfoaw 
den voorichreué Jan Goelante de amen 
Devan.sr. Carolus guldenen bp ele 
hen vanden ghené die de contra 
rie dDaer af fal breeter 


Univerfitats u 
StadtSibliotiek 
Tibterfurng 8 


Fic. 4. Privilege of second Dutch edition, 1556, It 
is dated February 23, 1554. (Reproduced with the 
permission of the University and City Library of 


K6éln-Lindenthal.) 


four books correspond closely, but the 
wording of the chapter-headings of the 
two Dutch is identical, while that of 
the two French is not. The final chapter 
of 1551 on gangrene and mortification, 
absent in 1545 and 1547, is added in 1556. 
The text itself in 1556 is a remarkable 
merging of the previous Dutch and the 
second French: for the most part the word- 
ing and arrangement of material follow 
the order of that in 1551, but occasionally 
whole passages, present in 1545 and 1547 
but omitted in 1551, are reproduced here: 
phrases, present in 1551 but not in 1445 
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and 1447, are dropped. Paré’s motto, 
“Fin ‘est la jmort & principe de vie,” 
which does not appear till the second 


fen mmerht, 


Figucte 


Maer maert fake Dat den fo na by ghebtohé ware/ bat 
men dat noch Rech gheuatté en cole met bd Cranibech: 
fo foudemé dat alfdan moeté tot treché met be Bitllevd een 
bufle. Ud Dattet int leet gaet, fo veel te meer falt cork int 

De marie Hout gaen. €ii waere fahedat bacrdehis oft 


rpchel vermydenrem dat uit wederomn trechen Ba Dele goo 
barrde 
Fic. 5. Woodcut from second Dutch edition, 1556, 
showing reproduction of illustration taken from 
second French edition of 1551. (Reproduced with 
the permission of the University and City Library 
of KéIn-Lindenthal.) 


French edition, is here given, “De doot is 
het eynde ende tbeghintsel van tleuen.”’ 
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It looks rather as if the Dutch transl>stor 
had furbished up his original work by the 
additional material contained in the new 
French version, without too much revision 
of the former. Master Jan Goosens, licen- 
tiate in divinity, read the book for His 
Imperial Majesty, according to the privi- 
lege dated February 20, 1554, given to 
Jan Roelants for four years. The translator 
and editor remain unknown. The five 
copies located are at the Library of the 
University of Amsterdam on permanent 
loan from the Nederlandsche Maatschap- 
pij tot Bevordering der Geneeskunst, the 
Royal Library at The Hague, the Library 
of the University of Ghent, the Third 
Division of the University and City 
Library in KéIn-Lindenthal, and the Brit- 
ish Museum. 

There can be little doubt that these two 
little Dutch treatises of 1547 and 1556 
represent some of the vanished transla- 
tions of Paré’s first book, which so pleased 
its author’s affectionate vanity. It is to be 
hoped that others, possibly the Spanish 
and the German, may some time come 
to light. 


REFERENCES 


1. Pare, A. Oeuvres complétes. Ed. by Malgaigne. 
2: 181:1840. 

2. vAN RisNBERK, G. De geneesheer en de geneeskunst 
in nederlandsche prentverbeeldingen. Bijdr. 
Geschiedenis d. Geneeskunde, 2: 1-12: 1922. 


BOOK REVIEWS 


Tice SPREAD OF TUMORS IN THE HUMAN 
Bony. By Rupert A. Willis, M.p. London, 
J. and A. Churchill, 1934. 


The book of Dr. Willis deserves a large 
reading audience. It is comprehensive, well 
written and combines all the real and theo- 
retical knowledge on the growth and spread 
of tumors. The bibliography occupies over 
80 pages, and attests the wide range covered 
by the author. His own observations are 
derived chiefly from a careful study of 323 per- 
sonally conducted autopsies on cases of 
malignant disease. Carefully conducted autop- 
sies are rarely done in the average cases of 
malignancy; complete post-mortems including 
brain, cord, bones are so rarely done in cases of 
obvious malignancy, that his work ought to 
be, and is, extremely important. If all the 
post-mortems of Dr. Willis are so performed, 
his is a very exceptional achievement in 
English-speaking countries, and in the clari- 
fication of doubtful points. 

Dr. Willis takes issue with many, at least 
equally well-known, pathologists in his dis- 
cussion of various growths, particularly of the 
so-called Ewing’s bone tumor and of the 
adrenal growths designated as pheochromocy- 
toma. Other differences are rather sharply 
and dogmatically discussed. All these add 
considerably to the interest and value of this 
book; which is a volume much needed. 


THE ANATOMY OF SURGICAL ApP- 
PROACHES. By Llewellyn C. Kellogg, M.p. 
Baltimore, Williams & Wilkins Co., 1934. 


This brief manual is a summary of incisions 
in various regions of the body. In simple and 
concise terms the author describes the ap- 
proaches to deep structures with a minimum 
of danger to important vessels, nerves and 
tendons. Methods are given for the avoidance 
of unsightly and troublesome scars. This little 
volume is of chief value as a laboratory manual 
to students in anatomy. The surgical reader will 
find the illustrations inadequate and feel the 
lack of that practical guidance and editorial 
counsel which forms so important a part of the 
man works on operative technique as com- 


piled by the surgical masters. As a reference 
book on surgical incisions and a review of a 
phase of surgical anatomy this compendium 
has merit; but for the practical operator this 
merit is, perhaps, directly proportionate to the 
size of the volume. 


THE CompLeatT PEDIATRICIAN, Practical, 
Diagnostic, Therapeutic and Preventive 
Pediatrics. For the Use of Medical Stu- 
dents, Internes, General Practitioners, and 
Pediatricians. By Wilburt C. Davison, 
M.D. Durham, N. C., Duke Univ. Press, 
1934- 

This is a book that is distinctly different. 
According to the author, “It is hoped that 
this book may be of assistance in training 
students and practitioners of pediatrics to 
arrive logically at a diagnosis by emphasizing 
the fact that symptoms are clues, which may 
be caused by several diseases, all but one of 
which must be eliminated by further study of 
the patient’s other symptoms, and often 
by the use of laboratory methods, before the 
correct diagnosis can be made.” 

This is plain common sense and it will be 
interesting to see if better pediatric diagnosis 
is arrived at by the use of this book. If it is, 
it will be well to have the other branches of 
medicine covered in the same manner. To be of 
value, the book must be thoroughly studied. 
While this is no objection to a book, it is, 
unfortunately, often a handicap. There is no 
question but that the study of this work will 
be time well spent and we heartily recommend 
its purchase and study. 


GynecoLocy. By Brooke M. Anspach, 
M.D. With the assistance of Philip F. 
Williams, m.p., and Lewis C. Scheffey, 
M.p. Ed. 5. Phila., J. B. Lippincott Co., 


1934- 


This deservedly popular gynecology is now 
offered the profession in a fifth edition. We 
are told it has been reset, reillustrated, and 
completely revised, which one can _ readily 
observe if he knows the previous edition. 
The first edition was published twelve years ago 
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and soon took its place with the recognized 
works on this subject. 

The present volume is 832 pages long, and 
contains 679 illustrations, of which 10 are in 
color. 

There is no need to sing the merits of this 
work. The mere fact it has lived and grown 
since the first edition, and enjoyed a widespread 
popularity, speaks for itself. 

Were we asked to name three gynecological 
works that could well be in the physician’s 
library, we would include Doctor Anspach’s 
Gynecology among this number. 


A Strupy ON THE Cause oF DEATH 
IN HicH INTESTINAL OsstTRUCTION. By 
Edgar Schnohr, M.p. Copenhagen, Arnold 
Busck, 1934. 


This book, published in Copenhagen, is 
written in English and contains the result of 
extensive biochemical studies. Schnohr tried 
to find out if death from high intestinal obstruc- 
tion is due to the loss of either chlorine or 
water, or both. He also studied the distribution 
of chlorine in the tissues of the animal suffering 
with ileus. In rats suffering with high intestinal 
obstruction, no relation was found between 
the period of survival and the quantity of 
fluid lost or the percentage of water in the 
tissues. Because the amount of chloride loss 
was without relation to the period of survival, 
it did not appear that death was due to the 
loss of chlorides. The administration of hyper- 
tonic sodium chloride solution prolonged life 
even when the loss of chloride had already been 
compensated. The author concludes, therefore, 
that the giving of the salt solution acts by 
increasing the urinary flow and the excretion 
of toxins. Death in high intestinal obstruction 
appears to be due then, as Whipple showed 
years ago, to the accumulation of toxins which 
are found in the injured mucous membrane of 
the bowel. 


BEITRAG ZUR KENNTNIS DES ILEUM 
TERMINALE FIXATUM UND ILeEus_ ILEI 
TERMINALIS Frxati. By Lennart Peterson, 
M.D. Helsingfors, Mercators Tryckeri Aktie- 
bolag, 1934. 


It is remarkable that a man could write 
700 pages on fixation of the terminal ileum. 
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The book is in German but there are two exten- 
sive summaries, one in English and the ovher 
in French. In addition to the 541 pages of 
text, there is a bibliography covering 63 p.ges 
and abstracts of 217 case histories. 

The author studied the cecal region during 
fifty necropsies, and he reviewed the observa- 
tions made during 796 appendectomies. He 
first classified the different types of Jackson’s 
membrane and Lane’s kink. Because he has 
found these structures commonly in fetuses, he 
agrees with other observers who believe that 
they are usually congenital. Peterson says they 
are to be found in 32 per cent of fetuses and 
50 per cent of adults. The data do not support 
the view that appendicitis is a common cause 
of fixed terminal ileum. No support was found 
for Lane’s theory that the fixation serves to 
suspend the cecum. The condition generally 
does not produce symptoms and it should 
not be operated on unless there is definite 
obstruction. 

Peterson reviewed the 120 cases of ileus 
due to the fixed terminal ileum which he could 
find in the world’s literature. He goes into great 
detail in regard to the diagnosis and treatment 
of this peculiar type of intestinal obstruction. 
It occurs almost entirely in men who do hard 
physical work. The mortality usually is very 


high. 


CHIRURGIE DU Pancreas. By P. Brocq, 
and G. Miginiac, Paris, Masson 
et Cie, 1934. 


This is an excellent monograph of 427 pages, 
describing the injuries to and diseases of the 
pancreas. It is well written and well illustrated. 
One might wish for more on the diagnosis of 
pancreatic disease, but as the authors say, the 
diagnosis is often difficult and the laboratory 
and x-ray techniques are not particularly 
helpful. One turns to see what they have to 
say about the origin of acute pancreatitis. 
They believe that there are many causes and 
that often the gland is chronically diseased to 
begin with. They believe that in many cases, 
the primary injury is to the blood supply of 
parts of the pancreas. There is a possiblity 
also that infection or allergic injury play a part. 
They discuss also the old theory that, at times, 
the ferments of the pancreatic fluid are ecti- 
vated within the ducts. 
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Sc.eNCE AND PRacTICE OF SURGERY. 
Vol. —— Surgery; Vol. 11, Regional 
Surgery. By W. H. C. Romanis, M.p., and 
Phil'» Mitchiner, m.v. Ed. 5, Phila., 


Lea ¢: Febiger, 1934. 


The fourth edition of this work was published 
in 1632 and the demand for its revision is 
certain evidence of its value to the profession. 
As a work of quick reference, the book may be 
heartily recommended. Special credit is due to 
the authors and publishers for the splendid 


illustrations, of which there are 758. 


AppLiep ANATOMY. The Construction 
of the Human Body Considered in Rela- 
tion to its Functions, Diseases and Injuries. 
By Gwilym G. Davis, M.p., Ed. 9, reset, 
reillustrated and completely revised by 
George P. Muller, m.v. Phila., J. B. 
Lippincott Co., 


1934- 


The ninth edition of this standard work has 
come to us very much enlarged and improved. 
Many of the sections have been rewritten and 
the illustrations are numerous and perfectly 
reproduced. For a practical applied anatomy 
and desk companion for the busy surgeon, we 
know of no better work. 

Dic Emporie. By Sigurd Frey, M.p. 
Leipzig, Georg Thieme, 1933. 


Frey has done so much research in this field 
that he is well qualified to write a book sum- 
marizing the literature. He deals for the most 
part with three types of emboli: first, those 
following thrombosis in the vascular system; 
second, fat emboli; and third, air emboli. 
There are also short chapters on emboli made 
of pigment, tumor tissue, bacteria, or parasites. 

Frey’s main intention seems to have been to 
make a critical survey of the literature and he 
has done a good job. He supplies the reader 
with a vast amount of information and also 
the thoughts and meditations and suggestions 
of many of the men who have studied in this 
field. Unfortunately, after reading the book, 
the reviewer is left with an impression that 
little of vital importance has been learned. 
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This perhaps is particularly true in regard to 
thrombus formation and the resulting emboli. 

Perhaps the clearest chapter in the book is 
that on the cause of death following air 
embolism. 

Unfortunately, the author has not supplied 
much information on the clinical picture of 
embolism or on the differential diagnosis. 
Accordingly, the book is more suited to the 
needs of the research worker than of the 
surgeon. 

Some surgeons will be interested in the chap- 
ter which deals with the latest modifications 
in the technique of Trendelenburg’s operation 
for the removal of pulmonary emboli. 

Although the bibliography is up to date, it 
is put together in a rather slip-shod fashion and 
does not make a good impression. 


INTERNATIONAL Vol. 11, Forty- 
Fourth Ser. Phila., J. B. Lippincott Co., 


1934. 


As usual, this new volume of the Inter- 
national Clinics presents a splendid review of 
current medicine and surgery. The articles 
are up-to-date and authoritative and there are 
numerous splendid illustrations. 


OPERATIONSTAKTIK BE1 ERKRANKUNGEN 
DER GALLENWEGE. By W. M. Stern, m.p. 
and R. Fourche, M.p. German translation 
by Dr. E. Hayward. Berlin, Urban & 
Schwarzenberg, 1934. 


This is a German translation from the 
French. It is a profusely illustrated treatise 
on the operative approach to the various prob- 
lems presented by diseases of the biliary tract. 
The several entities encountered in surgery 
of the gall bladder and ducts are discussed in 
minute detail, and excellent judgment is 
reflected in the advice given by the authors. 
It astonished the reviewer, however, that in 
the short chapter on anesthesia for biliary 
duct surgery, spinal anesthesia is not even 
mentioned by the authors. The reviewer recom- 
mends this monograph very highly as a refer- 
ence book to surgeons interested in the tech- 
nique of this field. 


THIS MONTH'S CONTRIBUTORS 


Bascock, W. WAYNE, M.D., LL.D., F.A.C.S., Phila. 
Prof. Surg. & Clin. Surg., Temple Univ.; Surg., 
Temple Univ. & Phila. Gen. Hosp.; Author of: 
Text Book of Surgery, Phila., 1928, etc. 

Batcu, JAMEs F., M.p., Indianapolis. 
Asst. in Gen.-Urin. Surg., Indiana Univ. Sch. Med.; 
Vis. Urol. St. Vincent’s & Methodist Hosp.; 
Attend. Urol., Indianapolis City Hosp. 

B.Loopcoop, JosEPH COLT, M.D., F.A.c.S., Balt. 
Prof. Clin. Surg., Johns Hopkins Univ. Med. 
Dept.; Vis. Surg., Johns Hopkins Hosp.; Chief 
Surg., St. Agnes Hosp. 

Brown, PresTON T., M.p., Phoenix, Ariz. 
Mem. Staff, Good Samaritan & St. Joseph’s Hosp. 

CHARACHE, HERMAN, M.D., Bklyn. 
Clin. Asst. in Surg., Cumberland Hosp.; Asst. Vis. 
Surg., Harbor Hosp.; Clin. Rad. Therap., Bklyn 
Cancer Inst. 

Copan, E. A., M.D., F.A.c.S., Boston. 
Cons. Surg., Mass. Gen. Hosp. 

Co Ley, BRADLEY L., M.D., F.A.c.s., N. Y. 
Asst. in Clin. Surg., Cornell Univ. Med. Coll.; 
Vis. Surg., Lincoln Hosp.; Assoc. Surg., Hosp. for 
Ruptured & Crippled; Asst. Surg., Memorial 
Hosp.; Cons. Surg., Jersey City Hosp.; Cons. 
Radiol., Ann May Hosp. 

Corey, B., M.D., F.A.c.s., N. Y. 
Surg. in Chief Emeritus, Hosp. for Ruptured & 
Crippled; Cons. Surg., Memorial, Fifth Ave. & 


Physician’s (Plattsburgh) Hosp.; Surg. in Chief, 
Mary McClellan Hosp. (Cambridge, N. Y.). 
COUNSELLER, VIRGIL S., M.D., F.A.c.S., Rochester, Minn. 

Div. in Surg., Mayo Clin.; Asst. Prof. Clin.; Surg., 


Univ. Minn. (Mayo Found.). 
CROWELL, BowMan C., M.D., c.M., Chicago. 
Assoc. Dir. & Dir. Clin. Research, Am. Coll. Surg.; 
Lect. Tropical Med., Northwestern Univ. Med. 
Sch.; Chair., Scientific B’d., Gorgas Mem. Inst. 
Davipson, CHESTER L., M.D., Jamaica, N. Y. 
Surg., Cumberland Hosp. (Bklyn); Assoc. Surg., 
Jamaica Hosp. 
DeBakey, MICHAEL, M.D., D.N.B., New Orleans. 
Inst. in Surg., Tulane Univ. Sch. Med.; Asst. Vis. 
Surg., Charity Hosp. 
DERJARDINS, ARTHUR U., M.D., M.s. (Rad.), Rochester, 
Minn. 
Assoc. Prof. Radiol., Mayo Found. 
Doe, JANET, B.A., N. Y. 
Asst. Lib., N. Y. Acad. Med. 
EcceErs, CARL, M.D., N. Y. 
Clin. Prof. Surg., N. Y. Univ.; Attend. Surg., 
Lenox Hill Hosp.; Dir. Surg., Stuyvesant Sq. Hosp. 
E1ss, STANLEY, M.D., F.A.c.S., N. Y. 
Asst. Prof. Surg. & Asst. Attend. Surg., N. Y. 
Polyclin. Med. Sch. & Hosp.; Assoc. Attend. Surg., 
Broad St., New Rochelle Hosp. Assoc., & Yonkers 
Gen. Hosp. 
JAMES, M.D., N. Y. 
Dir., Memorial Hosp. 
Gapsor, Marce.t E., m.p., Milwaukee. 
GIANTuRCO, CESARE, M.D., Rochester, Minn. 
Fellow in Radiol., Mayo Clin. 
GOLDZIEHER, Max A., M.p., N. Y. 
Endocrinol., Gouverneur, Crown Heights & Bklyn 
Women’s Hosp.; Author of: The Adrenals, N. Y., 
1929; Practical Endocrinology, N. Y., 1934. 


Hitter, Rosert E., m.p., Milwaukee. 

Kesscer, Henry H., M.p., F.A.c.s., Newark, N. |. 
Assoc. Orth. Surg., Newark Beth Israel Hosp.; Asst. 
Orth. Surg., Newark City Hosp. & Hosp. & Home 
for Crippled Child.; Cons. Orth. Surg., Irvington 
Gen. & Essex Co. Hosp., Med. Adv., N. J. Dept. 
Labor. 

Koster, Harry, M.D., F.A.c.S., Bklyn. 

Surg., Crown Heights Hosp.; ll Surg., Rocka- 
way Beach Hosp. 

LILIENTHAL, HOWARD, M.D., F.A.c.S., N. Y. 

Cons. Surg., Mt. Sinai & Bellevue Hosp. 

McGratn, JOHN J., M.D., F.A.c.s., N. Y. 

Prof. Surg., N. Y. Polyclin. Med. Sch. & Hosp.; 
Cons. Surg., Fordham, People’s & Unity (Bklyn) 
Hosp.; Vis. Surg., St. Elizabeth’s Hosp.; Author 
of: Operative Surgery, N. Y. 
MeyerpDInGc, Henry W., m.p., M.S. (Orth. Surg.), 
F.A.c.S., Rochester, Minn. 
Assoc. in Sect. Orth. Surg., Mayo Clin.; Assoe. 
Prof. Orth. Surg., Mayo Found. 

Morton, JOHN J., JR., M.p., Rochester, N. Y. 

Prof. Surg., Rochester Univ. Sch. Med. & Dent.; 
Surg. in Chief, Strong Mem. & Municipal Hosp. 


SAGER, W. WARREN, M.D., Washington, D. C. 

Assoc. in Surg. & Attend. Surg., George Washington 
Univ. Sch. Med.; Assoc. Attend. Surg., Children’s 
Hosp. 

Scott, W. J. MERLE, M.D., Rochester, N. Y. 

Assoc. Prof. Surg., Univ. Rochester Sch. Med. & 
Dent.; Assoc. Surg., Strong Mem. & Municipal 
Hosp. 

Simmons, CHANNING C., M.D., F.A.C.S., Boston. 

Assoc. in Surg., Harvard Med. Sch.; Vis. Surg. 
Mass. Gen. Hosp.; Surgeon in Charge, Collis P. 
Huntington Mem. Hosp. 

SoLNITzKy, OTHAMR, PH. D., M.D., Washington, D. C. 
Asst. Prof. Surg., George Washington Univ. Sch. 
Med. 

STABINS, SAMUEL J., M.D., Rochester, N. Y. 

Instr. in Surg., Univ. Rochester Sch. Med. & Dent.; 
Asst. Surg., Strong Mem. & Municipal Hosp. 

STEINKE, CARL R., M.D., F.A.c.s., Akron, O. 

Vis. Surg., Akron City, Children’s & St. Thomas 
Hosp.; Thoracic Surg., Edwin C. Shaw Tb. San. 


Stivers, GeorGE L., m.p., Fall River, Mass. 
Med. Dir., Fall River Hosp., Tb. Div. 


Taytor, K. P. A., M.p., F.A.c.s., Havana, Cuba. 
Surg., Anglo American Hosp. 

Tourorr, ARTHUR D. W., M.D., F.A.c.s., N. Y. 
Adj. Attend. Surg. & Chief Surg. O. P. D., Mt. 
Sinai Hosp. 

WarsHAw, DavIb, M.D., F.A.c.S., N. Y. 
Assoc. Surg., Trinity Hosp.; Adj. Surg., bronx 
Hosp.; Asst. Clin. Surg., Mt. Sinai Hosp. 

WEYERBACHER, A. F., M.p., Indianapolis. 
Clin. Prof. Geni.-Urin. Surg., Indiana Univ. Sch. 
Med.; Vis. Urol., St. Vincent’s & Methodist !‘osp.; 
Attend. Urol., Indianapolis City Hosp. 

Waite, RicHarp Josepn, M.p., Fort Worth, Tex. 
Mem. Staff, St. Joseph’s, Methodist, Cook ‘lem. 
& All Saint’s Hosp.; Asst. Chief Surg., Fort orth 
& Denver City R.R. 

Witttams, Horatis B., m.p., N. Y. Col. Univ. \Led. 

Center. 


186 


